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ABSTRACT

INVESTIGATING THE DETERMINANTS OF MOBILE LEARNING ACCEPTANCE IN
HIGHER EDUCATION IN SAUDI ARABIA
Hamed Ali Al-Shahrani, Ph.D.
Northern Illinois University, 2016
Department of Educational Technology, Research and Assessment
Rebecca P. Butler, Director
Higher education appears to be changing in Saudi Arabia, which has made considerable
progress in the adoption of more student-centered learning approaches as a reaction to the global
pedagogical shift. Saudi Arabia has prioritized instructional technology integration in its
educational system. The proliferation and popularity of mobile handheld devices, particularly
among young students, will significantly make the future of Mobile learning, or M-learning in
higher education bright and promising. However, M-learning in higher education is still in its
embryonic stage of implementation, especially in developing countries such as Saudi Arabia;
therefore, an in-depth study of each aspect of this issue is necessary. To ensure the success of Mlearning in higher education, it is crucial to examine the students’ intention to use M-learning as
the first step in the process of implementing it into higher education.
A quantitative, non-experimental survey research design and descriptive research were
conducted on the determinants—performance expectancy, effort expectancy, and social
influence— that predict undergraduate Saudi students’ intention at King Khalid University
(KKU) to use M-learning, based on the Unified Theory of Acceptance and Use of Technology
(UTAUT) (Venkatesh et al., 2003) as the framework. Data were collected by means of a selfadministered online questionnaire. The hypothesized model was validated empirically using data

collected from 1,207 undergraduate students at KKU, Saudi Arabia. A multiple linear regression
was administered to test the proposed hypothesis. The proposed model was supported and
explained up to 52% of the variance in behavioral intention to use M-learning.
The results indicate that performance expectancy, effort expectancy, and social influence
were all statistically significant predictors of behavioral intention to use M-learning. Despite the
great potential of mobile handheld devices to provide students and institutions with many
benefits, such as study aids, accessibility to information, and universal communication, students
may be constrained by limited or no internet connectivity, limited screen size, short battery life,
and low memory, all of which may dampen student interest in using M-learning. Therefore ,
these obstacles need to be solved for the betterment of M-learning.This study contributes to the
literature on M-learning by identifying determinants that predict student’s behavioral intention to
adopt and use M-learning and also confirms further Venkatesh et al.’s (2003) UTAUT model as
a valid model in studying technology acceptance and use. Based on the results of this study,
recommendations were made for instructional practice and future research to implement Mlearning for academic purposes.

NORTHERN ILLINOIS UNIVERSITY
DE KALB, ILLINOIS
MAY 2016

INVESTIGATING THE DETERMINANTS OF MOBILE LEARNING ACCEPTANCE IN
HIGHER EDUCATION IN SAUDI ARABIA

BY
HAMED AL-SHAHRANI
©2016 Hamed Al-Shahrani

A DISSERTATION SUBMITTED TO THE GRADUATE SCHOOL
IN PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR THE DEGREE
DOCTOR OF PHILOSOPHY

DEPARTMENT OF EDUCATIONAL TECHNOLOGY, RESEARCH AND ASSESSMENT

Doctoral Director:
Rebecca P. Butler

ACKNOWLEDGEMENTS

In the Name of Allah, the Beneficent, the Merciful
First and foremost, all praise and thanks are to Allah (God) the almighty for his multigrace on me, one of which was the completion of my dissertation. My sincerest thanks and
gratitude go to my beloved parents for their endless prayers, love, scarifies, inspiration,
encouragement, and continuous support that has enabled me to complete this study. I would like
also to express my appreciation and gratitude to my wife, the love of my life, for her emotional
support, understanding, patience, and continuous encouragement, and care for me and my
children. I would not have been able to do this without you! My gratitude goes to my children,
you are my inspiration to reach beyond my potential and reach goals I thought unattainable. I
would like to thank my siblings for all their support and love, which have kept me going through
the ups and downs of both my study and of my life. I love you all so much.
Completion of this dissertation would not have been possible without my committee
members’ scholarly advice, guidance, and mentoring. Their knowledge, advice, and
encouragement have been invaluable and their faith in me has made the accomplishment of this
research possible.
My sincerest thanks and gratitude go to my dissertation committee chair, Professor
Rebecca P. Butler, for her patience, exceptional guidance and mentoring not only during this
dissertation but my entire doctorate education. She played an extremely valuable role with

iii

insightful and excellent comments throughout the research process. Thank you for carefully and
critically reading my dissertation.
I would also like extend my deepest appreciation to my dissertation committee co-chair
Professor David Walker. His expertise in research methodology and statistical analysis helped
me in not only selecting and implementing an appropriate research methodology and method of
data analysis for this research but also providing me with constructive feedback during the entire
research process. You were a life saver!
Professor Rebecca Hunt, thank you for being my dissertation committee member. Your
advice comments and recommendations throughout this research process were invaluable.
Thank you to all of my colleagues for your unwavering support. To my peers in the
doctoral program, I am glad I was able to share this experience with you. Ms. Gail Jacky and
NIU Writing Center Staff, thank you for your unstinting support and sharing your expertise
throughout this research process.
I would like to thank King Khalid University (KKU) because it has given me the
opportunity to conduct this research. In particular, I would like to offer a special thanks to Dr.
Saif Al-Din, who has supported and encouraged me from the beginning of my academic and
professional career. Special thanks to my dear colleagues and friends at KKU, I shall forever
cherish your constructive advice, helpful guidance, valuable professional support, kind words,
and regular encouragement: Dr. Abdullah Alkasi, Dr. Abdullah Al-Amri, Mr. Dr. Manea
Alshehri, Dr. Abdullah Alwalidi, Dr. Abdullah Mohya, Mr. Auadh Mubarak Alassiri, Dr.
Mustafa Ibrahim, Dr. Ali Alamir, and Dr. Saleh Alshahri, Dr. Mesfer Alwadai, Dr. Ali Abdullah
Marzuk, Dr. Mohammed Safran, Dr. Ali Alwalidi, Dr. Ahmed Sadek, Dr. Ali Asager, Mr. Khalid

iv

Suliman, Dr. Abdullatif Arishi and many others for being always helpful and supportive since I
started my dissertation journey and until its completion.
Last but certainly not least, I could never have finished this dissertation without the
assistance of my dear friend and colleagues who inspired me to reach to this stage and complete
my dissertation with their strength, encouragement, kindness, patience and unwavering support
throughout the journey particularly Abdullah Albalawi, Ahmad Alshahrani, Ali Alamri, Farraj
Alshehri, Hamed Alghamdi, Hamza Haffari, Ismaeil Nasif, Mainul Islam Chowdhury, Majed
Saeed Aldalham, Masoud Mohammed, Misfer Mohammad Al-Yami, Mohammad Yaqoub,
Mohammed Abahussain, Mohammed Gamish, Mohammed Labadi, Mushabab Mahya,
Mushabab Saad Aiban, Naif Jabli, Yousef Alshrari, Sami Alshehri and many more. Such
friendship is a great treasure. Moreover, to you, the reader, thank you very much!

TABLE OF CONTENTS

Page
LIST OF TABLES ........................................................................................................................ ix
LIST OF FIGURES ........................................................................................................................ x
LIST OF APPENDICES ................................................................................................................ xi
LIST OF ABBREVIATIONS ....................................................................................................... xii
Chapter
1. BACKGROUND AND RATIONALE ....................................................................................... 1
Context to Problem...................................................................................................................... 9
Problem Statement .................................................................................................................... 13
Research Question and Hypotheses .......................................................................................... 14
Significance of Study ................................................................................................................ 14
Theoretical Framework and Constructs .................................................................................... 15
Definition of Terms ................................................................................................................... 17
Researcher Assumptions ........................................................................................................... 19
Researcher Bias ......................................................................................................................... 19
Organization of Dissertation ..................................................................................................... 19
Summary ................................................................................................................................... 20
2. LITERATURE REVIEW ......................................................................................................... 21
What is M-learning? .................................................................................................................. 22
E-Learning vs M-Learning ........................................................................................................ 25

vi

Chapter

Page

Concept of M-learning from the Perspective of Educational Technology................................ 27
Students’ Acceptance of M-learning ......................................................................................... 30
Unified Theory of Acceptance and Use of Technology (UTAUT) .......................................... 33
UTAUT Studies......................................................................................................................... 37
Potential of Mobile Devices in Higher Education .................................................................... 39
Identified Issues and Restrictions of Mobile Learning ............................................................. 43
Research on Factors Influencing Students’ Intention to M-learning ........................................ 46
Proposed Research Model and Hypotheses .............................................................................. 51
Performance Expectancy (PE) ............................................................................................... 53
Effort Expectancy (EE) ......................................................................................................... 54
Social Influence (SI) .............................................................................................................. 55
Behavioral Intention (BI)....................................................................................................... 56
Summary ................................................................................................................................... 56
3. METHODOLOGY ................................................................................................................... 58
Research Design ........................................................................................................................ 59
Population and Geographic Location ........................................................................................ 60
Sample Size and Power Analysis .............................................................................................. 61
Instrumentation and Measures .................................................................................................. 61
Instrument Development ........................................................................................................... 62
Translation of the Instrument .................................................................................................... 65
Ethical Protection of Research Participants .............................................................................. 65
Data Collection Procedures ....................................................................................................... 66

vii

Chapter

Page

Data Analysis ............................................................................................................................ 68
Techniques for Ensuring Reliable and Valid Data .................................................................... 68
Reliability Analysis ................................................................................................................... 69
Multiple Regression .................................................................................................................. 70
Summary ................................................................................................................................... 71
4. RESEARCH RESULTS ........................................................................................................... 72
Reliability Analysis of the Predictor Variables ......................................................................... 72
Characteristics of the Respondents ........................................................................................... 74
Descriptive Statistics for the UTAUT Constructs ..................................................................... 78
Checking Assumptions.............................................................................................................. 79
Normality and Linearity Test .................................................................................................... 79
Multicollinearity Analysis ......................................................................................................... 80
Durbin-Watson Statistic ............................................................................................................ 81
Cook’s Distance Statistic .......................................................................................................... 81
Structural Model Evaluation and Hypothesis Testing............................................................... 82
Regression Coefficients............................................................................................................. 83
Summary ................................................................................................................................... 86
5. DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS ......................................... 88
Discussion ................................................................................................................................ 88
H1: Performance expectancy positively predicts Saudi students’ intention toward
using M-learning.................................................................................................................... 90
H2: Effort expectancy positively predicts Saudi students’ intention toward using
M-learning. ............................................................................................................................ 92

viii

Chapter

Page

H3: Social Influence positively predicts Saudi students’ intention toward using
M-learning ............................................................................................................................. 93
Conclusion................................................................................................................................. 93
Limitations ................................................................................................................................ 95
Implications for Future Research .............................................................................................. 95
REFERENCES ............................................................................................................................. 97
APPENDICES ............................................................................................................................ 114

LIST OF TABLES

Table

Page

1. Eight Primary Models of How and Why Individuals Adopt New Information Technologies . 16
2. Reliability of All Items ............................................................................................................. 73
3. Reliability of Each Construct and Number of Items ................................................................. 74
4. Characteristics of the Respondents--Gender ............................................................................. 74
5. Characteristics of the Respondents-- Age ................................................................................. 75
6. Characteristics of the Respondents-- Field of Study................................................................. 75
7. Characteristics of the Respondents-- Experience in Using Handheld Devices- Using Internet
Connection via Handheld Devices- Internet Access from Handheld Devices ......................... 76
8. Handheld Devices Ownership................................................................................................... 77
9. Obstacles That Prevent Students from Using Handheld Devices ............................................. 78
10. Descriptive Statistics for the UTAUT Constructs (Subscales) ............................................... 79
11. Collinearity Statistics and Coefficients ................................................................................... 81
12. Model Summary...................................................................................................................... 82
13. Correlations ............................................................................................................................. 83
14. Regression Coefficients .......................................................................................................... 84
15. Summary of Hypothesis Testing Results ................................................................................ 85

LIST OF FIGURES

Figure

Page

1. Phenomenon of individual acceptance of IT. ........................................................................... 34
2. Basic concept underlying user acceptance models. .................................................................. 34
3.The UTAUT model. (Venkatesh et al., 2003) ........................................................................... 36
4. Proposed research model .......................................................................................................... 52
5.Beta coefficients for this study .................................................................................................. 86

LIST OF APPENDICES

Appendix

Page

A. DEFINITIONS AND ROOT CONSTRUCTS FOR THE FOUR CONSTRUCTS .............. 115
B. REQUEST FOR PARTICIPATION LETTERS .................................................................... 116
C. EMAIL INVITATION FOR THE ACTUAL STUDY .......................................................... 117
D. DETERMINATES SURVEY ITEMS USED IN THE STUDY ........................................... 119
E. CHARACTERISTICS OF THE RESPONDENTS................................................................ 121
F. STUDY UTAUT SURVEY ................................................................................................... 122
G. RELIABILITY ANALYSES ................................................................................................. 123
H. DESCRIPTIVE STATISTICS FOR THE PARTICIPANTS’ RESPONSES TO
INDIVIDUAL ITEMS OF THE SCALE ............................................................................. 127
I. FREQUENCY TABLES ......................................................................................................... 128
J. IRB APPROVAL .................................................................................................................... 132
K. PERMISSION LETTER FROM KKU .................................................................................. 133
L. NORMALITY AND LINEARITY TEST.............................................................................. 134

LIST OF ABBREVIATIONS

Abbreviation
ICT
KKU
ITU
IDC
CITC
JUSUR
SANEED
PCs
MOHE
UTAUT
GPS
AECT
NEA
TDP
TRA
TAM
MM
TPB
C-TAM-TPB
MPCU
IDT
SCT
BI
EE
FC
PE
SI
PDA
IT

Explanation
Information and Communication Technology
King Khalid University
The International Telecommunication Union
The International Data Corporation
The Saudi Arabia Communications and Information Technology Commission
The hybrid learning system in Saudi Arabia
Saudi Center for Support and Counseling to All Beneficiaries of E-Learning
Personal Computers
Ministry of Higher Education in Saudi Arabia
Unified Theory of Acceptance and Use of Technology
Global Positioning System
The Association of Educational Communications and Technology
The National Education Association
The Technological Development Project
The Theory of Reasoned Action
The Technology Acceptance Model
The Motivational Model
The Theory of Planned Behavior
The Model Combining the Technology Acceptance Model and Theory of
Planned Behavior
The Model of PC Utilization
The Innovation Diffusion Theory
The Social Cognitive Theory
Behavioral Intention
Effort Expectancy
Facilitating Conditions
Performance Expectancy
Social Influence
Personal Digital Assistant
Information Technology

CHAPTER 1
BACKGROUND AND RATIONALE

The Internet has developed into a tool that is pivotal in world communication. Over the
past few decades, Information and Communication Technologies (ICTs) have grown
considerably, and computers have become more widespread. The development, adoption and
diffusion of ICTs in education over the past years has been reckoned as a primary contributor to
facilitating and making education delivery relatively effective, efficient and easily accessible
anywhere and anytime (Riddell & Song, 2012). In addition, ICTs have become a fundamental
means of improving teaching and learning in the educational context (Fabunmi, 2012).
According to this researcher as an instructor of educational technology at King Khalid University
(KKU) in Saudi Arabia, with the convenience offered by the Internet, everyone has the
opportunity to explore in the world that is full of information by using numerous types of
technology devices. The emergence of these devices has become an essential mediating tool in
almost every aspect of our lives in how we communicate, do business, process data and
information and learn (Traxler, 2009).Thus, the role of new device technologies cannot be
neglected.
The number of mobile device technologies shipped to nearly every corner of the world
has been increasing every year. Rideout, Foehr and Roberts (2010) highlighted that there has
been a significant growth in ownership of mobile devices such as laptop, cell phone and iPod
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over the last five years. A number of people currently own and carry mobile phones or other
similar mobile device with them most of the time (Chen, Hsieh, & Kinshuk, 2008). With
particular respect to mobile phones, the International Telecommunication Union (ITU) has
estimated that 92% of the world’s population owns a mobile phone. The International Data
Corporation (IDC) estimated that by 2018, smartphone sales will reach 1.25 billion units, and
will make up 51.2% of the total mobile device market (IDC, 2014). Phablet market shares, at
9.8% in 2014 are estimated to grow nearly 15% to 24.4% (IDC, 2014). (Noel-Levitz, LLC, 2014)
indicated that these two devices are predicted to hold approximately 76% of the global mobile
computing device market.
With particular respect to the internet users, there has been a notable increase in the
number of Internet users and mobile subscribers (ITU, 2014). According to a new forecast from
the International Data Corporation (IDC), there will be more than 2 billion people are expected
to use mobile devices to access the Internet in 2016 (IDC, 2015). IDC also estimated nearly twothirds of the 3.2 billion people, almost 44 % of the world's population, who are expected to have
access to the Internet will make their connection using a mobile device. IDC (2015) reported that
the total number of mobile Internet users is forecast to increase at a rate of two per cent each year
through 2020, barring the introduction of new methods of accessing the Internet that prove
significant.
Lenhart (2012) indicated that cell phone ownership and texting are high among young
people. In the Kaiser Family Foundation report, Rideout, Foehr and Roberts (2010), found that
the majority of today’s young people “carry devices on which they play games, listen to music,
and, in many cases, connect to the Internet and watch videos” (p. 10). In a study conducted at
Pew Research Center in 2013 and called “Teens and Technology 2013,”, Madden, Lenhart,
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Duggan, Cortesi, and Gasser (2013) reported that 78% of the teenagers own a cell phone and
almost 47% of them indicated that their mobile phone is a smartphone, and they utilize their
mobile phones, tablets, and other devices to access the Internet at least occasionally. According
to the third Generation M2: Media in the lives of 8- to 18-year-olds report, which presented
statistical evidence from extensive surveys conducted in 1999, 2004 and 2009, the percentages of
ownership are 66% for cell phones, 76% for iPod/MP3 players, and 29% for laptops (Rideout et
al., 2010 ). The main point here is that young people ownership to mobile devices continues to
rise.
The Saudi Arabia Communications and Information Technology Commission (CITC), a
government body that oversees the ICT sector, has issued its report for the first half of 2015. The
ICT market in Saudi Arabia is reportedly the largest in the Middle East in terms of capital value
and volume of spending, and it accounts for more than 70% of the Gulf Cooperation Council
(GCC) ICT market (CITC, 2015). In the last ten years, capital investment has exceeded Saudi
Riyal (SR) 135 billion (CITC, 2015).
There have been substantial increases in mobile technologies penetration rate and its
services in Saudi Arabia; this has led to the increase in users (CITC, 2015). According to this
researcher, like other countries— both developed and developing— the number of mobile
devices shipped to Saudi Arabia has been significantly increasing every year. The mobile phone
penetration rate stands at 181.6 % of the population in Saudi Arabia (Arab News, 2013), which
means that most Saudis have at least one mobile phone subscription. The number of mobile
subscribers and Internet users also has been increasing rapidly. According to (ITU, 2014), in
Saudi Arabia, the smartphone penetration rate is forecasted to rise from 25.01% at the end of
2011 to 48.63% at the end of 2016. In Saudi Arabia, also, the total number of mobile
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subscriptions will increase significantly to about 71.32 million at the end of 2016, while this
number was 50.8 million in 2011(CITC, 2015).
In Saudi Arabia, “all major mobile network providers have announced commercial
packages offering broad band internet connection for mobile devices in economical prices,
making the necessary technology available and affordable” (Al-fahad, 2009, p. 112). CITC
(2015) recently revealed that the rate of internet spreading in Saudi Arabia continued to increase
at a high rate during the prior years, estimating the number of Internet users in Saudi Arabia at
21 million Internet users at the end of 2015, representing 66.1% at the population level (CITC,
2015). The unique potential impact of wireless mobile devices on education is founded upon
their rise to almost ubiquitous ownership (ITU, 2014), and their primary functionality as
universally connected communication devices. This statistical information presents a convincing
argument for examining the potential of handheld mobile devices, as these devices have by far
the greatest ownership of any mobile devices. Continuous development of the functions and
computing power of mobile phone and the ongoing reduction of the size of personal computer
from desktop to laptop to note book and recently phablets is a mutual phenomenon which has
given birth to the term mobile device. Mobile devices are usually “small, autonomous, and
unnoticeable enough to be carried anytime” (Georgiev, Georgieva, & Smrikarov, 2004, p. 3).
These devices can be defined as any innovative devices that are portable and wirelessly
supported by Internet connection. The portability of these mobile devices give easy access to
timely information, and the cost of acquiring timely information is lower on mobile devices,
when compared to desktop PCs (Ghose, Goldfarb, & Han, 2012). Pelleg, Savenkov and
Agichtein (2013) confirmed that these devices have become “ubiquitous and are overtaking
desktop PCs in popularity, especially with younger users” (p. 496).Therefore, mobile devices
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are “becoming increasingly powerful and accessible as wireless networks cover most of our daily
environment and a variety of software frameworks” (Mulliah & Stroulia, 2009, p. 1). This
indicates that these devices are increasing gradually and are no longer considered just a fashion
statement, but they are now considered a necessity.
The popularity of mobile device technologies among university students are increasing
dramatically (Paxhia, 2011; Giousmpasoglou & Marinakou, 2013). Based on the research
conducted by Kee and Samsudin (2014), students feel uncomfortable without their mobile
devices for an extended period of time. This indicates that mobile devices are becoming an
integral part of the students’ life and more students will have access to these devices as well as
the use of these devices will continue to rise. Therefore, mobile devices technologies can be
beneficial for higher education due to their universal nature and ability to shape information
processes (Martin, 2013; Schepman, Rodway, Beattie, & Lambert, 2012; Shishah, Hopkins,
FitzGerald, & Higgins. 2013). These devices, for instance, have presented unique opportunities
for facilitating the flexible delivery of contextualized learning experiences for a diverse range of
students (Lea & Callaghan, 2011; Tung, Chang, & Chou, 2008). These devices also can be used
to access learning materials, and information found in mobile device technologies is widespread,
allowing multimedia formats to be implemented in more dynamic and interactive ways (Handal,
MacNish, & Petocz, 2013).
Mobile device technologies encourage, facilitate, and increase students’ collaboration and
interaction by offering a means for accessing, learning, discussing, and sharing through
multimedia mobile content even when they are away from their desktop PC computers and hardwired Internet connections (Uzunboylu, Cavus, & Ercag, 2009). With the proliferation of ICTs,
the rapid innovation in mobile technologies, increasing availability of other portable and wireless
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devices, and the large number of mobile users, the current learning trend is moving toward a new
concept of mobile learning or M-learning (Brown, 2005; Chinnery, 2006; Jeng, Wu, Huang, Tan,
& Yang, 2010), and it figure prominently in the future of higher education, particularly in its
integration into teaching and learning (Feng et al., 2006). Higher education can be identified as
appropriate testing ground for the integration of M-learning because of the omnipresent nature of
mobile devices on university campuses (Cheon, Lee, Crooks, & Song, 2012). M-learning is
basically nothing more than a technologically improved E-learning, which makes it possible for
people to either teach or learn anytime and anywhere with portable mobile devices facilitated by
mobile communication and mobile software applications (Roschelle, 2003). This suggests that
without mobile devices there will be no M-learning. M-learning can be identified as “learning
that happens anywhere, anytime,” and involves mobile devices such as “cell phones,
smartphones, netbooks, laptops, tablets, iPods, iPads, e-readers, palms, Treo, and other devices”
(Franklin, 2011,p. 261).
M-learning is playing an increasingly important role in university students' academic
lives and provides students and institutions with many benefits, such as study aids, accessibility
to information, and universal communication (Cheon et al., 2012). M-learning is becoming a
crucial channel to obtain learning material and a new trend in the teaching and learning process
(Goh & Kinshuk, 2006; Huang, Lin, & Chuang, 2007; Motiwalla, 2007).This trend is moving
toward making the mobile device technologies as a primary medium for communication and
learning, especially in the universities where students are more on the move and spending less
time on a campus (Smith & Patton, 2007).They spend a great time using, customizing, and
choosing their mobile devices to reflect their values and identity (Traxler, 2010).
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The most important feature or aspect of M-learning is mobility (Mallat, Matti,
Tuunainen, & Oorni, 2008). That is, allowing learners to be in contact while outside of the
classrooms environment. In contrast to E-learning or traditional education, mobility enables
students access to knowledge resources where and when they need them. Mobility gives teachers
and students new opportunities for interaction and learning everywhere at every time without
constraints of time and location or permanent physical connection to cable networks (Traxler,
2010). The assumption of teaching and learning using portable or mobile computing and
communication technologies gives individuals new experiences in education either formal or
informal, which is different from those offered by classical desktop computer PCs as can be seen
below.
According to Vavoula and Sharples (2002),
Learning is mobile in terms of space, i.e. it happens at the workplace, at home, and at
places of leisure. It is mobile between different areas of life, i.e. it may relate to work
demands, self- improvement or leisure. It is mobile with respect to time, i.e. it happens at
different times during the day, on working days or on weekends. (p. 24)
Current widespread ownership of mobile devices means that students have a strong
tendency to take the lead and engage in activities that are motivated by their personal needs and
circumstances of use, including those activities that arise from greater mobility and travel
(Kukulska-Hulme, Traxler & Pettit, 2007; Pettit & Kukulska-Hulme, 2007). Therefore,
according to this researcher, the widespread usage of mobile devices particularly among young
students would significantly make the future of M-learning in Saudi Arabia bright and
promising. Developed mobile infrastructure is essential to achieving the full benefits of the
technology revolution. Besides, better capacity in wireless networks is needed to help students
and instructors to access content and take advantages of multimedia resources that are coming
online. Thus, the Saudi government has moved forward with its initiatives and has established
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several infrastructure projects that were meant to encourage the implementation of distance
learning, as well as E and M-learning:
•
•
•
•
•

The National Centre for E-Learning and Distance Education.
The Learning Portal of the National Center of E-learning & Distance Learning.
JUSUR (a Learning Management System)—JUSUR is the hybrid learning system
in Saudi Arabia.
Saudi Digital Library.
Saudi Center for Support and Counseling to all beneficiaries of E-learning
(SANEED).

Accordingly, some universities in Saudi Arabia have already adopted the short message
service (SMS) for teaching and learning. Qassim College of Medicine claims to be the first Mlearning program launched in Saudi higher education.
As mobile device technologies are becoming increasingly widespread, many researchers,
academicians, and practitioners have incorporated these technologies into their teaching and
learning environments (Park, 2011). A discussion of the benefits of the use of associated Mlearning would not be complete without a look at the disadvantages and challenges as well.
Wang et al. (2009), for example, identified a number of challenges to M-learning, including
connectivity, small screen sizes, limited processing power and reduced input capabilities.
Kukulska-Hulme (2007) also stated that the memory size of mobile devices is considered as
inadequate for holding” the course resources, additional PDF and media files, added software,
games and music files”(p. 6). These challenges mean that some users may have negative
perceptions towards the adoption of these mobile devices in instruction (Vosloo, 2012). These
challenges also indicate that adopting M-learning is not a trivial task (Cmuk, 2007; Wang et al.,
2009).
In sum, previous reviews of M-learning studies have provided promising results for using
mobile device technologies to support teaching and learning (Goh & Kinshuk, 2006; Kukulska-
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Hulme et al., 2005; Yordanova, 2007). However, it is not yet widespread in instructional
institutions, and educational research has not been fully addressed (Akour, 2009; Lu & Viehland,
2008). Therefore, a key question for researchers, academicians, and practitioners is whether
students would be willing to accept M-learning in their academic settings by investigating all
critical success factors that ensure the success deployment of M-learning system.

Context to Problem

Like other countries— both developed and developing— Saudi Arabia has prioritized
instructional technology integration in its educational system (Ministry of Higher Education
[MOHE], 2015). With its rapid economic development, Saudi Arabia now has a strong ability to
provide better infrastructure and other necessary conditions for higher education such as the
Internet physical communication infrastructure, technical support (server, network, power, etc),
training programs for faculty and the infrastructure that assures high quality of online instruction
(MOHE, 2015). Higher education appears to be changing in Saudi Arabia, which has made
considerable progress in the adoption of more student-centered learning approaches as a reaction
to the global pedagogical shift (MOHE, 2015). Consequently, most Saudi universities have
launched their E-learning deanships and signed cooperation agreements with leading
international institutions and providers of E-learning logistic services (Al-fahad, 2009). For
instance, the E-learning center at King Khalid University (KKU) was established in 2005 as part
of the university’s continuous efforts to provide the latest scientific methodologies to improve
the educational process. Additionally, in 2006, deanships for E-learning and distance learning
were established at KKU (MOHE, 2015). KKU is often encouraged by the Ministry of Higher
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Education in Saudi Arabia to find ways to help its students to improve their learning skills inside
and outside of the classroom (MOHE, 2015).
In Saudi Arabia, the most common tool for E-learning is still focusing on desktop
computers physically connected to the Internet (Al-fahad, 2009; Chanchary & Islam, 2011;
Nassuora, 2013), which limits mobility. In this case, M-learning has removed the obstacles of
immobility for the learners and has allowed them to access content from a convenient location.
Mobile devices have become all-in-one devices that can be carried easily and utilized almost
anywhere and anytime (Hellström, 2010).This feature enables teaching and learning to extend to
spaces outside the physical limits of the classroom and beyond the fixed time periods of the
school day (Traxler, 2010; West, 2013). Mobile devices give students the opportunity to carry
their institution in their hands (Taleb & Sohrabi, 2012) and to take their knowledge from one
context to the next and continually have access to knowledge and expert advice and direction
regardless of their geographic location or time of day (Guy, 2010), which represents a primary
benefit of M-learning over E-learning (Cronje & El-Hussein, 2010; Evans, 2008; Motiwalla,
2007).
Learning through classical desktop computer-based learning system or E-learning enables
the students to learn outside the walls of the traditional classroom when they are at home in front
of their PCs. However, learning through mobile devices or M-learning provides the learners with
the opportunity to use their free time to learn while traveling by buses, trains, outside or at work
doing their part-time jobs to complete course assignments or lesson preparation (Miangah &
Nezarat, 2012; Virvou & Alepis, 2005). So there is no need for the students to sit in a classroom
or at personal computers or PCs to get learning materials and they can take advantage of the
spare time to learn wherever and wherever they want. In addition, Miangah and Nezarat (2012)

11

pointed out that the main characteristics of M-learning are recognized as a potential for the
learning process to be personalized, spontaneous, informal and ubiquitous. Despite the fact that
learning through mobile devices may take longer time compared to desktop computers, the
students enjoy greater sense of freedom of time and place, so that they can take the advantage of
spare time to improve learning whenever and wherever they want (Wang et al., 2009; West,
2013).
The massive potential of M-learning is providing learners with flexibility and ubiquity to
learn anytime, anywhere using their mobile device technologies connected to wireless Internet
(Wang et al., 2009); therefore, learners do not require to attend a class at a specific time and a
specific place (El-Hussein & Cronje, 2010) or access to desktop PCs as does E-learning
(Motiwalla, 2007). As an alternative to desktop PCs, students can use handheld mobile devices
to access educational materials as the need arises and when the time is convenient for them,
regardless of geographical location (Handal, MacNish, & Petocz, 2013; Lowenthal, 2010).
Furthermore, M-learning allows student-centered learning in which students are able to modify
the access and transfer of information to strengthen the knowledge and skills of students to meet
their educational goals (Giousmpasoglou & Marinakou, 2013; Sharples, Taylor, & Vavoula,
2007). Consequently, the ubiquity of these devices, along with their popularity among students
makes them appropriate for use in educational contexts (El-Hussein & Cronje, 2010; Jeng et al.,
2010; Traxler, 2010; Kee & Samsudin, 2014).
Al-fahad (2009) indicated that M-learning can provide a new platform for institutions in
Saudi Arabia to enhance education. However, the utilization of mobile device technologies in
educational contexts is still in its incubation stage, and as such, there is a knowledge gap in how
to effectively harness these ubiquitous technologies and integrate them into teaching and learning
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to facilitate higher education delivery (Al-fahad, 2009). KKU, therefore, should seek to leverage
these devices in an effort to diversify and improve instructional opportunities for its students. In
2011, in an attempt to achieve this goal, KKU launched Mobile Blackboard as an initiative part
of iPads for learning and assessment (MOHE, 2015). KKU has also created communication
channels with its students via social media (MOHE, 2015). KKU has invested in technologies
such as E-learning, online learning, mobile devices, and web services to present better services to
its students and enhance their educational effectiveness (MOHE, 2015). However, “the
availability of mobile technology per se does not guarantee that its potential will be realized”
(Liu et al., 2010, p. 2011).
Traxler (2009) and Wang et al. (2009) indicated that the concepts and educational issues
related to M-learning are considerably growing and need further investigations in future studies.
For instance, acceptance of M-learning by students is imperative to the success of M-learning
implementation. Kukulska-Hulme (2007) and Wang et al. (2009) stated that the successful
implementation of M-learning in higher education greatly depends on students’ use of mobile
device technologies and whether students are willing to accept M-learning in their academic
settings. Liu et al. (2010) confirmed that the critical success factor for M-learning is to
“understand the concerns of learners and to identify the determinants that lead to learners’
willingness to adopt mobile learning” (p. 220). It has also been suggested that while the role of
information technology in academic settings has increased, user resistance to technology is still
considerable (Hu, Clark, & Ma, 2003). Thus, to ensure the success of M-learning in higher
education, it is crucial to understand the factors that determine students’ intention to adopt Mlearning (Lai, Wang, & Lei, 2012). Besides, there is a need to examine the students’ intention to
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use M-learning as the first step in the process of implementing M-learning in higher education
(Cheon et al., 2012).
According to Stockwell (2008), student acceptance progresses at different rates with new
technology. If we value the integration of M-learning, then it is important that we ensure that our
students are comfortable with and capable of integrating M-learning into their educational
processes. Thus, researchers, academicians, and practitioners should continue to examine the role
of participant acceptance and usage of technology in educational contexts (Venkatesh, 2006). In
keeping up with advances in the innovation of mobile technologies for education, timely research
needs to be performed to reveal outcomes that can help bridge these gaps.

Problem Statement

Despite mobile wireless device technologies commonly available to students, M-learning
in higher education is still in its embryonic stage of implementation, especially in developing
countries such as Saudi Arabia (Nassuora, 2013), and little research exists on the behavioral
intention of Saudi students to use M-learning for academic purposes. Therefore, there is a need
to understand and investigate the determinants that influence students’ intention to use Mlearning. This will help KKU to make mobile service technologies that are acceptable and
relevant. Moreover, attempts to apply technology adoption models to explain students’ intentions
to use M-learning in an education context have also been limited and require further
investigation to determine whether these models need modification to address mobile technology
acceptance (Wang, Wu, &Wang, 2009). Thus, further studies are needed to develop an
understanding of the extent Unified Theory of Acceptance and Use of Technology (UTAUT) can
explain student acceptance of mobile technology at educational institutions (Straub, 2009). To
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study the acceptance and use of M-learning adoption by students at KKU in Saudi Arabia, the
UTAUT model proposed by Venkatesh, Morris, Davis and Davis (2003) was used to understand
factors that predict their intention to use M-learning (Garfield, 2005). This study, therefore, aims
to investigate the determinants that predict undergraduate Saudi students’ intention at KKU to
use M-learning based on the UTAUT model.

Research Question and Hypotheses

The research study was guided by the following research question and hypothesis
statements:
To what extent do performance expectancy (PE), effort expectancy (EE), and social
influence (SI) predict students’ intention to use M-learning in the context of higher
education in Saudi Arabia?
H1: Performance expectancy positively predicts Saudi students’ intention toward using
M-learning.
H2: Effort expectancy positively predicts Saudi students’ intention toward using Mlearning.
H3: Social Influence positively predicts Saudi students’ intention toward using Mlearning.

Significance of Study

Since M-learning is still in its infancy, especially in Saudi Arabia, an in-depth study of
each aspect of this issue is necessary. This study sought to fill in some of the gaps that currently
exist in the literature and to help build a foundation for future research in M-learning. Many
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issues regarding the effective implementation of M-learning—like the factors that influence
students’ intention to use it— are being investigated internationally. However, little research has
been undertaken in higher education in Saudi Arabia. Therefore, this study will fill some of these
gaps. The results of this preliminary study will be applied to support future research or to
develop technology for M-learning in the future. In addition, the findings from this study will
expand the existing body of knowledge and literature in the field of educational technology,
particularly in the area of M-learning and technology acceptance. The findings will also assist
KKU in playing a more responsible role in the development and implementation of M-learning
education in Saudi Arabia and to help it enhance the academic quality of its courses for
instructors and students.

Theoretical Framework and Constructs

Theoretical frameworks in quantitative research help to “provide a conceptual guide for
choosing the concepts to be investigated, for suggesting research questions, and for framing the
research findings” (Corbin & Strauss, 2008, p. 39). This study aims to investigate the
determinants that influence undergraduate students’ intention at KKU, Saudi Arabia, to use Mlearning based on the Unified Theory of Acceptance and Use of Technology (UTAUT).UTAUT
was proposed by Venkatesh et al. (2003) to explain user intentions to use information technology
and subsequent usage behavior. UTAUT is a unique model of individual acceptance that is
compiled from eight prominent technology acceptance models (see Table 1).
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Table 1
Eight Primary Models of How and Why Individuals Adopt New Information Technologies
Model

Abbreviation

1. The Theory of Reasoned Action (Fishbein & Ajzen, 1975).
2. The Technology Acceptance Model (Davis, 1989).
3. The Motivational Model (Davis, Bagozzi &Warshaw, 1992).

TRA
TAM/TAM2
MM

4. The Theory of Planned Behavior (Ajzen, 1991).
5. A Combined Technology Acceptance Model/Theory of Planned
Behavior (Taylor & Todd, 1995).
6. The Model of PC Utilization (Triandis, 1977; Thompson, Higgins & Howell, 1991).
7. Innovation Diffusion Theory (Rogers, 2003; Moore & Benbasat, 1991)
8. Social Cognitive Theory (Bandura, 1986; Compeau & Higgins, 1995)
(Venkatesh et al., 2003, pp. 28-32)

TPB
C-TAM-TPB
MPCU
IDT
SCT

“From a theoretical perspective, UTAUT provides a refined view of how the
determinants of intention and behavior evolve over time” (Venkatesh et al., 2003, p. 468).
UTAUT theory has been demonstrated by a number of studies on the adoption of different
technologies in both work and non-work contexts. Venkatesh et al.’s (2003) UTAUT model
consists of four core determinants of behavioral intention or use behavior: performance
expectancy, effort expectancy, social influence, behavioral intention, and facilitating conditions
(Venkatesh et al., 2003). The UTAUT model also postulates that the effect of these core
constructs is moderated by gender, age, experience, and voluntariness of use are (Venkatesh et
al., 2003). Therefore, Venkatesh et al.’s (2003) UTAUT model can be applied to determine the
main factors that influence the use of M-learning among Saudi undergraduate students at KKU.
This is a small version of the theoretical framework, and the full version will be addressed in
Chapter 2.
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Definition of Terms

The following definitions are provided to ensure a clear understanding of some specific
terms will be used in this study.
Cronbach Alpha: “a reliability coefficient that indicates how well the items in a set are positively
correlated to one another” (Sekaran, 2003, p. 307)
Distance Education: takes place in a spatial and/or temporal disunity between teacher and
students (e.g., televised courses, correspondence courses, CDs, tapes) (Georgiev et al., 2004).
Effort Expectancy: is defined as the degree of ease associated with the use of the system”
(Venkatesh et al. 2003, p. 450).
Electronic Learning (E-Learning): Learning delivered asynchronously via an electronic device
such as a computer (Georgiev et al., 2004).
Facilitating Conditions: “the degree to which an individual believes that an organizational and
technical infrastructure exist to support the use of the system (Venkatesh et al., 2003, p. 453).
Innovation: "an idea, practice or object that is perceived as new by an individual or other unit of
adoption" (Rogers, 1995, p. 11). However, this does not necessarily mean that the innovation is
new, better, or even more beneficial; it simply means that the idea, practice, technology, or
object is perceived as new. This dissertation will focus on M-learning as an innovation of interest
to Saudi students at King Khalid University.
Intention to Use: the degree to which Saudi students at King Khalid University find out the
usefulness of technology, i.e., one plans (intends) to use it (Venkatesh et al., 2003).
Mobile Devices: devices such as PDAs and smart phones, but can be applied more generally to
any device that is small, autonomous and unobtrusive enough to accompany us in every moment

18

in our everyday life and that can be utilized in some form of learning (Ronchetti & Trifonova,
2003).
Mobile Digital Technology: wireless technology devices that provide the user with access to
information at the time, place, and pace of their choosing (e.g., smart phone, PDAs). Physical
media storage devices (e.g., flash drives, CDs) are no longer needed to transport information
because the digital devices have their own storage capabilities and access to the Internet
(Schwabe & Goth, 2005).
Mobile Learning (M-learning): wireless delivery of learning content (e.g., lectures, activities,
videos, audios, and ebooks) to students through handheld mobile technology devices (e.g.,
handheld computers, cell phones, iTouches, and PDAs) anytime and anywhere (Aderinoye,
Ojokheta, & Olojede, 2007; Wang, 2007).
Performance Expectancy: the degree to which an individual believes that using the system will
help him or her to attain gains in job performance (Venkatesh et al., 2003).
Phablets: computing devices with a screen size between four-and-a-half and seven inches that
offer the portability and functionality of a smartphone crossed with the dynamic, big screen
experience of a tablet, stylus sometimes included.
Traditional Education: physical, face-to-face presentation of course content (Georgiev et al.
2004).
Unified Theory of Acceptance and Use of Technology (UTAUT): a model that was formulated
with four core determinants of intention and usage and up to four moderators of key relationships
(Venkatesh et al.,2003).
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Researcher Assumptions

This study was based on several assumptions in relation to the methodology, participants,
and theoretical framework. The first assumption was this study would be a quantitative survey
presented and returned via the Internet. Therefore, it was assumed all participants would have
internet access. The participants would also be able to participate in the survey without any
challenges. The second assumption was that the survey questions would be clear enough and
easily understood and all participants would respond to the questions honestly. It was also
assumed there would be a significant number of returned responses to complete the study with
valid and reliable results successfully.The theoretical assumption was that the UTAUT model
was assumed to be a valid and reliable instrument.

Researcher Bias

The researcher worked as an educational technology lecturer at KKU where this study
was completed. He had an excellent relationship with the participants, can speak their language
and knows their concerns. However, he is aware that because of his personal involvement, there
is a potential for researcher bias. To overcome this bias, the researcher used an anonymous
online survey that allowed participants to present their experiences as they saw them.

Organization of Dissertation

This study is organized into five chapters. A brief description of each chapter follows:
Chapter 1 provides the background of the study, problem statement, research questions, purpose
of the study, significance of the study, a small version of the theoretical framework of the study,
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definition of terms, limitations, delimitations, researcher assumptions, and researcher bias.
Chapter 2 discusses the literature review and background information relevant to this study.
Chapter 3 presents the design and methodology used in the study and includes a description of
the population, the instrumentation, and the data collection analyzes processes. Chapter 4
interprets the finding of the data. Chapter 5 summarizes the major findings of the study,
implications and limitations of the study. Lastly, Chapter 5 provides recommendations for future
research.

Summary

This chapter has provided the background of the study and identified the research
problem. It has also presented a small version of the theoretical framework of the study and
stated the purpose of the study.In addition, this chapter has stated the research question and
hypotheses to guide the study. Chapter 2 will provide a review of literature and background
information relevant to this study.

CHAPTER 2
LITERATURE REVIEW

Technical literature consists of “reports of research studies, and theoretical or
philosophical papers characteristic of professional and disciplinary writing” (Corbin & Strauss,
2008, p. 19). The purpose of this study is to explore the factors that influence the use of Mlearning among undergraduate students at King Khalid University, Saudi Arabia, using Unified
Theory of Acceptance and Use of Technology (UTAUT) proposed by Venkatesh et al. (2003).
The predictor variables in this study were a) performance expectancy (PE), b) effort expectancy
(EE), and c) social influence (SI). The criterion variable was behavioral intention (BI) to use Mlearning. The basis of this chapter is to review literature and background information relevant to
this study. The chapter will first present the definition of M-learning. Then the differences
between M-learning and E-learning, the concept of M-learning from the perspective of
educational technology will be reviewed. Subsequently, students’ acceptance of M-learning will
be discussed.
The full version of the UTAUT model as a theoretical framework for this study is
presented in this chapter, as are the potential and restrictions of mobile technology in higher
education. Then, previous studies (e.g., Chiu & Wang, 2008; Jairak, Praneetpolgrang, &
Mekhabunchakij, 2009; Lowenthal, 2010; Murphrey, Rutherford, Doerfert, Edgar, & Edgar,
2012, Schwager & Kerns, 2006; Wang & Shih, 2009; Wang et al., 2009; Williams, 2009) that
have applied UTAUT as a theoretical framework to investigate students’ intention to use and
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continue to use various technologies are discussed. Subsequently, research on factors influencing
students’ intention to use M-learning is presented. The chapter concludes with a discussion of the
research model and hypotheses.

What is M-learning?

M-learning has developed from focusing on the functionality of the mobile devices to
focusing on learners (Pachler, Bachmair, & Cook, 2010; Sharples et al., 2007). M-learning has
undergone three main phases: the focus on the devices in the mid-1990s, the concentration on
learning outside the classroom in 2002, and the current focus on the mobility of the learner (ElHussein & Cronje, 2010; Pachler et al., 2010). M-learning is still in its infancy or in an
evolutionary phase (Motiwalla, 2007; Peng, Su, Chou & Tsai, 2009). Thus, in an effort to
understand the concept of M-learning, researchers and theorists must arrive at an agreed-upon
definition that takes into account all aspects of the learning process (El-Hussein & Cronje, 2010).
An important reason why an agreed-upon definition of mobile technology has not yet emerged is
that many definitions and understandings of mobile technology only take into account the
technologies and hardware being used rather than emphasizing the experience of the learners
while using their own mobile devices (Traxler, 2007).
M-learning does not have one unified definition; instead researchers, academicians, and
practitioners have attempted to define it from different lenses and perspectives (Rossing et al.,
2012). Early definitions, for instance, focused on technology, saying it was “any educational
provision where the sole or dominant technologies are handheld or palmtop devices” (Traxler,
2005, p. 262). Alternatively, early definitions focused on the mobility of the technology,
describing M-learning as “e-learning through mobile computational devices: Palms, Windows
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CE machines, even your digital cell phone” (Quinn, 2000, p. 2). M-learning has been described
as an evolving trend within E-learning and distance education (Georgiev et al., 2004). Some
researchers defined M-learning as a learning process that combines the advantages of mobile
technology devices and ubiquitous communications technology. For instance, Geddes (2004)
described M-learning as “the acquisition of any knowledge and skill through the use of mobile
technology, anywhere, anytime, which results in an alteration in behavior” (p. 1). Furthermore,
some researchers focused their definitions on the technology being applied (Alexander, 2004;
Wang et al., 2009). Still others considered the blend of the location and the technology to be the
instrumental factor in defining M-learning (Motiwalla, 2007; Traxler, 2007). In their definition,
Sharples et al., (2007) focused on the nature of mobile devices. Some researchers also described
M-learning as only receiving instruction through mobile computing devices (Al-Fahad, 2009;
Stockwell, 2008). In addition, M-learning is defined by Valk, Rashid, and Elder (2010) as
“learning that is mediated through a mobile device” (p. 2). However, some researchers, such as
Chapel (2008) and Traxler (2010), argued that focusing only on the device ignores other
important aspects of the learning environment. Nevertheless, the definition of M-learning should
focus on the mobility of learners rather than concentrating on the device (Sharples et al., 2007).
The concept of learning “anywhere, anytime” is a critical feature of M-learning on which
many other existing definitions of M-learning also focus (El-Hussein & Cronje, 2010).
Definitions that assume technological innovation are wide in scope and consider the terms
mobility, and mobile devices and learning led El-Hussein and Cronje (2010) to attempt to define
M-learning and apply its fundamental concepts to traditional learning experiences. They
disassembled the fixed meaning of M-learning and sought to provide a comprehensive definition
in the context of higher education. El-Hussein and Cronje (2010) broke down the main
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components under three separate concepts: mobility of technology, mobility of learner, and
mobility of learning process, and they discussed these components as following: mobility of
technology refers to the mobile nature of installed software and hardware that allows constant
wireless Internet connectivity. Mobility of learner refers to learners who are no longer physically
attached to one or more learning sites (El-Hussein & Cronje, 2010). They can learn at the same
time as other students as long as the mobile devices are available. Finally, mobility of learning is
the result of mobility of both the technology and the learners (El-Hussein & Cronje, 2010).
M-learning involves the concepts of mobility and portability of the devices. According to
El-Hussein and Cronje (2010), the concept of mobility incorporates “mobility of technology,
mobility of learner, and mobility of learning” (p. 17). Accordingly, students can carry Mlearning devices in their handbags or pockets. M-learning has become a popular type of learning
because of its features such as permanency, ease of use, immediacy, interactivity, variety, and
flexibility (Lyons & Tappeiner, 2010; Peng et al., 2009). In that sense, this study is going to use
the definition of M-learning as one that includes “any type of learning that takes place in learning
environments and spaces that take account of the mobility of technology, mobility of learners,
and mobility of learning” (El-Hussein & Cronje, 2010, p. 20).
A review of the literature in this study reveals that the definition of M-learning,
particularly in higher education, remains uncertain (Rossing et al., 2012).The concept of Mlearning has a variety of definitions, which indicates that M-learning is still in a developing
phase (Motiwalla, 2007; Peng et al., 2009). All these definitions hold true for M-learning, but
today if any attempt is made to redefine it, it will obviously include new devices like tablet PCs
among others, which combine several communication and storage facilities in a single portable
device.
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E-Learning vs. M-Learning

Computer-based education was one of the early stages of using technology in educational
context, leading to online education and electronic learning (E-learning) in the mid-1990s
(Garrison, 2011; Georgiev et al., 2004; Feng, Hoegler, & Stucky, 2006). Instructors in higher
education have made the extensive implementation of E-learning as a primary educational tool
for providing successful learning contexts (Jairak et al., 2009). Crescente and Lee (2011) defined
E-learning as “content designed for access through electronic communication, such as the
Internet, intranets, digital versatile discs, and synchronous and asynchronous modules.” (p. 112).
M-learning moves this idea one step further by locating content to various internet connected
handheld devices, including smartphones, tablets, laptops, netbooks, iPods, iPads, and PADs,
and e-readers (Crescente & Lee, 2011). M-learning can, therefore, be broadly defined as learning
with mobile devices anywhere and anytime (Crescente & Lee, 2011). M-learning goes beyond
the boundaries of traditional classroom settings, which gives the student a sense of freedom and
power to choose the appropriate time to study or access and acquire knowledge (Traxler, 2007;
West, 2013). Cmuk (2007) has stated that if E-learning moved learning away from the classroom
or campus, then M-learning is moving learning away from a fixed location (p. 7).
M-learning users can interact with various educational resources while away from their
regular places of learning classroom or computers (Cmuk, 2007). “Without restrictions within
the four walls of computer labs or library, students can now access the learning resources
anywhere on the campus where wireless access points or hotspots are located” (Jacob & Issac,
2007, p. 19). Cochrane (2010) further defines M-learning to include various smartphones
features such as Global Positioning System (GPS), social network access, video, and audio
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podcasting and others, all under the heading of mobile Web 2.0 technologies. This ability to
assimilate learning anywhere and anytime means learners are no longer confined to static
resources like PC computers (Crescente & Lee, 2011; Mellow, 2010). Thus, M-learning gives
learners highly interactive real-time access and flexibility (Al-Fahad, 2009). E-learning seems
very well suited for learning that has been variously described as tethered formal and structured
manner and E-learning users tend to apply a tethered style of learning with the intent of learning
something or acquiring particular knowledge or skills (Traxler, 2007; West, 2013). M-learning,
however, seems very well suited for learning that has been variously described as untethered
informal, personal, portable, opportunistic, pervasive, situated, context-aware, bite-sized, and
spontaneous (Miangah & Nezarat, 2012; West, 2013). M-learning contributes to the spontaneity
and opportunism of the learning process, since students can take time, space and any
opportunities to learn spontaneously, according to their interests and needs (Kukulska-Hulme et
al., 2009; Traxler, 2009; Winters, 2007).
The relationship of M-learning to E-learning is an ongoing topic for discussion in the
literature (Brown, 2005; Crescente & Lee, 2011; Cmuk, 2007; Peng et al., 2009; Pegrum et al.,
2013; Traxler, 2007; Virvou & Alepis, 2005; West, 2013; Winters, 2007). For example, Brown
(2005) points out that M-learning is sometimes considered merely an “extension of e-learning”
(p. 299). However, Quinn (2011) argued that M-learning is “not a fad, but is instead a
transformative opportunity both for learning, and the learning organization. Mobile learning
means both augmenting formal learning, and moving to performance support, informal, and
social learning as well” (p. 2). M-learning has the benefits of mobility and its supporting
platform. M-learning is defined by mobility and ubiquity, so it is recognized as “the next
milestone” of E-learning and educational technology (Peng et al., 2009, p. 172).). Miangah and
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Nezarat (2012) stated that M-learning, in general, is emerging as the “next generation of elearning” (p. 309). M-learning contains the features of E-learning and the benefits of mobile
technology, which includes “convenience, immediacy and expediency” (p. 175). To take
advantage of these benefits, “mobile learners use ubiquitous computing technologies to learn the
right thing at the right time at the right place” (p. 175). Thus, M-learning presents the
opportunity for instructors and students to interact with the educational material and services
using mobile devices pervasively (Mirski & Abfalter, 2004).
Although M-learning can be considered as a subset of E-learning (Peters, 2007), Mlearning depends primarily on mobile handheld devices that make it qualitatively different from
E-learning (Pegrum et al., 2013). By their personal, flexible and multifunctional nature, these
devices lead to an extension of the places and times of learning, with students learning outside
the places of formal education and the hours of formal timetables (Pachler et al., 2010; Sharples
et al., 2010).This nature gives mobile users the pleasure of getting information through different
channels in different locations and times

Concept of M-learning from the Perspective of Educational Technology

Educational technology is a field that has been continuously evolving over the last
century (Saettler, 1968).The crucial purpose of educational technology is to help people learn
effectively (Januszewski & Molenda, 2008).The interaction of historical, educational, and
technological developments of the last century has notably increased the pedagogical and
technological opportunities for learning, making it more difficult to define the field of
educational technology (Saettler, 1968). This challenge is reflected in the history of the
definition of the field. The definition of educational technology has changed notably several

28

times in the last 50 years (Saettler, 2004).The Association of Educational Communications and
Technology (AECT) defined the field, then known as audiovisual communications as early as
1963 (Januszewski & Molenda, 2008), explaining that “audiovisual communications is that
branch of educational theory and practice primarily concerned with the design and use of
messages which control the learning process” (Ely, 1963, p. 18). Januszewski and Persichitte
(2008) noted that the 1963 definition was the “first in a series of four officially sanctioned
definitions” and was “developed by the Commission on Definition and Terminology of the
Department of Audiovisual Instruction (DAVI) of the National Education Association (NEA)
and supported by the Technological Development Project (TDP)” (p. 260). This definition
shows the national efforts made by a number of organizations in education and technology to
define the field.
As technology continues to evolve, the way we teach and also learn continues to change,
which in turn means that the definition of educational technology will continue to change, as
evidenced in 2008 when the AECT committee redefined the field once again. The most recent
version of the definition is as follows: “Educational technology is the study and ethical practice
of facilitating, learning and improving performance by creating, using and managing appropriate
technological processes and resources” (Januszewski & Molenda, 2008, p. 1). This definition is
intended to be more holistic and representative, including all elements of the educational
presence within it, and covering the different aspects of the field. This definition also became the
latest beacon to guide thinking about education in the 21st century, using technology as a
springboard. The focus is on “facilitating, learning and improving performance” by the use of
“appropriate technological processes and resources” (p. 1). One important term of AECT’s
definition is that educational technology should focus on learning because the technology is a
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key to improving learners’ performance (Januszewski & Molenda, 2008). This definition
indicated that one of the purposes of scholars in the field of educational technology is to enhance
the performance of students. The authors also stated that this term emphasizes that it is not
enough to help learners acquire knowledge. Instead, the goal should be to help them apply the
new skills and knowledge they have acquired.
The new definition revealed a changing focus in the definition of educational technology
with an emphasis on how technology facilitates learning for students rather than controlling
learning (Januszewski & Molenda, 2008).This emphasizes, as pointed out by Januszewski and
Persichitte (2008), a shift from the initial 1963 definition, which described educational
technology as “control[ing] the learning process” (p. 260). Facilitating is crucial to the overall
understanding of educational technology because it has implications for the learner, designer,
and educator. Facilitating recognizes the crucial role that the learner, as a part of the educational
process, plays in determining what he or she will learn, regardless of the educational intervention
to which is exposed. Rather than being a mere recipient of knowledge, the learner becomes a
constructor of that knowledge along with traditional resources, including the teacher, textbooks,
and other content (Januszewski & Molenda, 2008). Thus, we need M-learning, which places the
student at the center of the learning process, promotes collaboration, provides context for
knowledge, and encourages independent learning behavior, so that students become lifelong
learners (Naismith, Lonsdale, Vavoula, & Sharples, 2004).
Educational technology facilitates the active use of academic material beyond the
classrooms. Virvou and Alepis (2005) argued that because wireless devices are highly
individualized and collaborative communications tools they give instructors flexible tools for
complementing the existing technologies and extending the learning beyond the classrooms and
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homes from remote places like airports or trains where students do not have access to computers
and the Internet. Wang et al. (2009) confirmed that M-learning allows students to utilize their
spare time while traveling on trains, by buses or other vehicles to complete their lesson
preparation or homework. According to Naismith et al.(2004), the potential of M-learning to
transform educational practices by moving learning outside the classroom and into students’
individual learning environments allows them to connect with resources and people anywhere
and fosters collaboration and teamwork. Educational technology includes tools that can be
helpful to engage learners and support their critical thinking and learning. Integrating wireless
device technologies into practical teaching activities is one of the most effective methods for
learners to enhance their learning and educational problem-solving. Thus, M-learning offers
numerous opportunities to enhance learning and teaching (Geist, 2011; Pegrum et al., 2013;
Traxler, 2010). This is due to mobile technology’s ability to facilitate collaboration, to increase
ease of use, and to provide learning universal (Pachler et al., 2010; Traxler, 2010).

Students’ Acceptance of M-learning

Individual acceptance and implementation of new technologies have been investigated by
a number of scholars and researchers over the last twenty years (Fillion, Braham & Ekionea,
2012). According to Louho, Kallioja, and Oittinen (2006), “technology acceptance is about how
people accept and adopt some technology to use” (p. 15). Dillon and Morris (1996) defined user
acceptance as “the demonstrable willingness within a user group to employ information
technology for the tasks it is designed to support” (p. 4). According to this definition, individuals
have a degree of choice either to accept or to reject a new technology. Lack of user acceptance
has long been confirmed to be an obstacle to the success of new technology (Gould & Lewis,

31

1985; Nickerson, 1981), so user acceptance is regarded as the crucial factor in determining the
success or failure of any technology project (Davis, 1993).
Given the increasing interest in educational organizations to implement M-learning, it
becomes essential to attain more understanding of the factors influencing students’ acceptance of
M-learning since the acceptance of new mobile technologies by themselves does not guarantee
the acceptance of M-learning (Liu et al. 2010; Wang et al., 2009). Liu et al. (2010) stated
“mobile technology adoption is more individual, more personalized and focused on the services
made available by the technology” (p. 220). Therefore, it is crucial to understand the reasons
people accept new technologies, as this can help in improving the design, evaluation, and
prediction of how individuals will respond to these technologies (Dillon & Morris, 1996).
In the context of M-learning, user acceptance can be expressed as the willingness of
students to utilize their mobile computing devices to support their learning (Wang et al., 2009).
Students’ acceptance of M-learning introduced in their academic settings is a critical factor in
determining the success of M-learning. The acceptance by individuals is essential to the
successful implementation of M-learning (Wang et al., 2009); accordingly, it is necessary to
understand and explore the possible factors that can potentially affect students’ intentions to
adopt M-learning in their academic settings. However, research related to the acceptance of
mobile technologies using acceptance models is very limited; accordingly, researchers such as
Wang et al. (2009) suggest that further research is needed on the acceptance of M-learning using
these models.
With the increasing attention on M-learning in the field of educational technology,
researchers are interested in understanding the factors that influence the acceptance of this
technology. M-learning may have unique characteristics that technology acceptance models do
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not adequately address. According to Liu et al. (2010), research on user acceptance of Mlearning is still in short supply. Over the years, researchers have become more attentive to
understanding the factors influencing the acceptance of technologies in various settings to
minimize rejection from individuals (Dillon, 2001). Accordingly, numerous studies have been
carried out in the area of M-learning in an attempt to investigate the factors that influence Mlearning acceptance using technology acceptance models (Iqbal & Qureshi, 2012; Jairak et al.,
2009; Lowenthal, 2010; Nassuora, 2013; Park, Nam, & Cha, 2012; Wang et al., 2009).
Among these studies, only one was conducted in Saudi Arabia, by Nassuora (2013), who
utilized Venkatesh et al.’s (2003) UTAUT model as a theoretical framework to determine the
factors influencing the use of M-learning among the students at a private university, Al-Faisal
University. Nassuora indicated that although 82.5 % of students were unfamiliar with the
concept of M-learning, students had good perceptions of and accepted it as a learning tool. The
results showed that effort expectancy and facilitating conditions determinants had a high level of
acceptance. The results also showed a significant positive relationship between performance
expectancy and acceptance level of M-learning (Nassuora, 2013). However, his study sought to
examine a particular technology and targeted a specific user group in Saudi Arabia (i.e., AlFaisal Private University). Moreover, a small number of participants were participated in
Nassuora’s study. Therefore, the generalizability was limited. So the question is whether these
results can be generalized to a large number of participants in a public university in Saudi Arabia
such as KKU. It is essential to conduct research to investigate the factors that influence
university students’ intentions to accept M-learning at KKU.
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Unified Theory of Acceptance and Use of Technology (UTAUT)

Technology acceptance is the area of research dedicated to understanding the individual
and organizational acceptance of innovation (Bauer, Reichardt, Barnes, & Neumann, 2005).
Many of the technology acceptance theories are based on psychological models that have been
adapted to understand the human behavior in accepting new technologies (Bagozzi, 2007). One
way to ensure the success of the new technology is to predict adoption and identify factors that
may prompt people to implement this technology. Users’ technology intention is a precondition
before they can recognize the value of this technology (Min, Ji, & Qu, 2008). How users’
intention of an information technology affect acceptance and how individuals adopt this new
technology has long been an active area of research (Wang et al., 2009).
Understanding the determinants of technology acceptance is important in accessing the
potential success of new technology that can be expensive to develop, implement, and support. A
number of theoretical models have been proposed and widely discussed with the goal of
facilitating a greater understanding of the factors influencing the acceptance of information
technologies (Ajzen & Fishbein, 1980; Chau, 1996; Davis, 1989; Morris & Venkatesh 2000).
Agarwal (2000) drew on “robust theories from social psychology, notably the theory of reasoned
action (TRA), the theory of planned behavior (TPB), diffusion of innovations (DOI) theory, and
social cognitive theory (SCT)” (p. 87). Agarwal (2000) presented a model of individual
acceptance of IT (see Figure 1).
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Figure 1. Phenomenon of individual acceptance of IT. (Agarwal, 2000).
The basic concepts underlying these models are based on the individual’s reaction to
using information technology, which can lead to the intended or actual usage of information
technology. In Figure 2, Venkatesh, Morris, Davis, and Davis (2003) summarized the basic
concepts of the competing models. The underlying models have roots in information system,
psychology, and sociology.
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Figure 2. Basic concept underlying user acceptance models. (Venkatesh et al., 2003, p.
427)
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The Unified Theory of Acceptance and Use of Technology (UTAUT) model was
unveiled by Venkatesh et al. (2003) when they reviewed the theoretical and empirical literature
on eight models of technology acceptance and formulated a unified model that integrates
significant elements across these models: The Theory of Reasoned Action (TRA) (Fishbein &
Ajzen, 1975, The Technology Acceptance Model (TAM) (Davis, 1989), The Motivational Model
(MM) (Davis, Bagozzi, &Warshaw, 1992), The Theory of Planned Behavior (TPB) (Ajzen,
1991), The Model Combining the Technology Acceptance Model and Theory of Planned
Behavior (C-TAM-TPB) (Taylor & Todd, 1995), The Model of PC Utilization (MPCU)
(Triandis, 1977; Thompson, Higgins & Howell, 1991), The Innovation Diffusion Theory (IDT)
(Rogers, 1995), and The Social Cognitive Theory (SCT) (Bandura, 1986).The definitions and
root constructs for the four constructs: performance expectancy, effort expectancy, social
influence, and facilitating conditions are presented in Appendix A.
Venkatesh et al.’s (2003) UTAUT model postulates that there are three direct
determinants of intention to use: performance expectancy, effort expectancy and social influence
and two direct determinants of usage behavior: intention and facilitating conditions. The UTAUT
model also assumes that the effect of central constructs is moderated by age, gender, experience,
and voluntariness of use. Venkatesh et al. (2003) pointed out that these four determinants play an
important role as direct determinants of user acceptance and usage. Venkatesh et al.’s (2003)
UTAUT model could offer organization managers a beneficial tool to assess the introduction of
new technology and give them an overall understanding of the factors that can potentially
influence the individuals’ intention of accepting a new technology. Figure 3 presents Venkatesh
et al.’s (2003) UTAUT model.
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Figure 3.The UTAUT model. (Venkatesh et al., 2003).

The motivation to define and validate Venkatesh et al.’s (2003) UTAUT model was
based on the argument that many of the constructs of existing theories are similar in nature;
therefore, it was logical to map and integrate them into a unified theoretical basis (Venkatesh et
al., 2003). Despite the emergence of Venkatesh et al.’s (2003) UTAUT model, the originating
article has already been cited by a large number of studies, and hence it appears to have become
a popular theoretical choice within the field of information system (IS)/information technology
(IT) adoption and diffusion. The UTAUT model was the most widely utilized theory to study
IS/IT adoption within the IS discipline (Venkatesh et al., 2003; Williams et al., 2009).
The reason for choosing Venkatesh et al.’s (2003) UTAUT model as the framework for
this study is because it can explain 70% of variances technology acceptance behavior (Moran,
2006; Venkatesh et al., 2003). By comparison, the eight previous theoretical models were
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limited. For example, the Technology Acceptance Model (TAM) was only capable of predicting
technology adoption success at a rate of 30% variance, andTAM2 could predict 40% (Birch &
Irvine, 2009; Marchewka, Liu, & Kostiwa, 2007; Venkatesh et al., 2003).
Furthermore, Venkatesh et al.’s (2003) UTAUT model has been validated in subsequent
studies utilizing an extensive range of technological innovations and contexts, investigating the
factors of technology acceptance at a level of accuracy beyond its predecessors (Chen, 2011;
Irby & Strong, 2013; Moran, 2006; Moran et al., 2010; Venkatesh et al., 2003; Wang & Wang,
2010; Williams, 2009;). Chen (2011) stated that Venkatesh et al.’s (2003) UTAUT model should
be considered a definitive model of information systems acceptance since it conveys a more
comprehensive and conclusive understanding of the factors leading to the adoption of
technology. While Straub (2009) noted the body of literature in information systems suggests
that an expanded use of Venkatesh et al.’s (2003) UTAUT model across different contexts can
further validate its effectiveness, Al Awadhi and Morris (2008) confirmed that the suitability,
reliability and validity of the UTAUT model in technology acceptance studies have been proven.
Therefore, Venkatesh et al. (2003) recommended future research to examine and test the
UTAUT model in different contexts. Straub (2009) also indicated that the UTAUT model is a
relatively new theoretical framework and needs further research to replicate findings, validate its
measures, and validate its robustness.

UTAUT Studies

Venkatesh et al.’s (2003) UTAUT model has been successfully applied by large number
of previous studies and researchers to investigate students’ intention to use and continue to use
various technologies, such as information kiosks (Wang & Shih, 2009), mobile services and
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devices (Jairak et al. 2009; Lowenthal, 2010; Park, Yang, & Lehto, 2007; Rao & Troshani, 2007;
Wang et al., 2009), short message services (Baron, Patterson, & Harris, 2006), , mobile
commerce (Chong, 2013; Min, Ji, & Qu, 2008), tablet PCs (Anderson, Schwager, & Kerns,
2006; Garfield, 2005), mobile banking adoption (Zhou, Lu, & Wang, 2010), Second Life™,
social networking, Twitter™, and content management systems (Murphrey, Rutherford,
Doerfert, Edgar, & Edgar, 2012), e-learning (Bakar, Razak, & Abdullah, 2013), and web-based
course management software (Chiu & Wang, 2008; Marchewka, Liu & Kostiwa, 2007). This
trend suggests that Venkatesh et al.’s (2003) UTAUT model is applicable in investigating the
determinants of M-learning acceptance in higher education in Saudi Arabia.
The university faculty’s level of mobile technology acceptance has been examined with
the UTAUT model. For instance, Anderson, Schwager, and Kerns (2006) utilized Venkatesh et
al.’s (2003) UTAUT model to study various College of Business faculty’s acceptance of tablet
PCs to assist in teaching courses. The UTAUT model was able to explain 44.6% of the variance
in students’ acceptance of tablet PCs (p. 433). They confirmed that Venkatesh et al.’s (2003)
UTAUT model was an appropriate model for looking at the acceptance of a particular
technology in a unique context. University students’ level of mobile technology acceptance has
also been examined with Venkatesh et al.’s (2003) UTAUT model. For example, Lowenthal
(2010) utilized the UTAUT model to investigate the behavioral intention of American university
students to use mobile technology for learning. Chiu and Wang (2008) also studied students’
acceptance of Web-based learning and applied Venkatesh et al.’s (2003) UTAUT model as the
skeleton for their study. In addition, Zhou et al. (2010) integrated the UTAUT model with task
technology fit theory (TTF) to interpret mobile banking adoption. Zhou et al.’s (2010) study
found that performance expectancy, task technology fit, social influence and facilitating
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conditions have significant impacts on user adoption. Zhou et al.’s (2010) study also indicated
that the model was able to explain 57.5% of the variance in the intention to use. Jairak et al.
(2009) utilized the UTAUT model to investigate the possibility of acceptance in M-learning by
examining the main factors that affect the implementation of M-learning for higher education
students in Thailand. Jairak et al. (2009) confirmed that the UTAUT model can explain the
students' intention to use M-learning. Birch and Irvine (2009) also applied Venkatesh et al.’s
(2003) UTAUT model to explore the factors that influenced pre-service teachers’ acceptance of
information and communication technology (ICT) integration in the classroom. They found that
Venkatesh et al.’s (2003) UTAUT model accounted for 27% of the variance in behavioural
intention with effort expectancy surfacing as the only significant predictor of behavior intention.
M-learning became essential in education in terms of administration, organization and
teaching assistance for practitioners. Consequently, there is a need to understand the students’
intention of using M-learning before implementing it on university campuses. The UTAUT
model has more recently been applied in research as the theoretical framework for M-learning
acceptance, effectiveness and use in the delivery of academic information and resources
(Williams, 2009). This model can help researchers to determine the extent of students’
acceptance and usage of mobile technology in courses (Garfield, 2005).

Potential of Mobile Devices in Higher Education

Considering the benefits that mobile handheld devices offer students, instructors and
universities, M-learning has become a possible alternative to traditional approaches adopted by
educational institutions worldwide to present new educational practices (Liu et al. 2010). Mobile
devices have become one of the important ways that the young people interact with and learn
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from each other and have rapidly cemented their place as a media delivery platform for teenagers
(Rideout, Foehr, & Roberts, 2010). Mobile handheld devices such as smartphones (including
iPhones), personal media players (including iPods), personal digital assistants (PDAs), and
tablets (including iPads) have become more prevalent and affordable (West, 2013) and have
become social, cultural, and educational phenomena in today’s world (Ciampa & Gallagher,
2013). In the sector of higher education, these devices offer new possibilities for providing better
learning experiences and more learning opportunities (Fozdar & Kumar 2007). Therefore, these
devices can be implemented dramatically to improve learning and bring digital content to
students who love these technologies and employ them in their personal lives (West, 2013).
Accordingly, it is no surprise that teenagers want to utilize mobile devices to make education
more attractive and personalize them for their particular needs (West, 2013).
A number of studies have given encouraging results for using mobile and wireless
network technologies to help students in the learning process (e.g., Attewell, 2005; Avraamidou,
2008; Traxler, 2007; Rossing et al., 2012). According to Kee and Samsudin (2014), because of
the prevalence of mobile devices in our society, they “do not only support informal learning
especially learning based on individual’s interest but they are also used to support formal
learning such as performing school project and finding extra information about the subject in
order to get more clarification in the study” (p. 119). Moreover, based on the research conducted
by Caudill (2007) and Fozdar and Kumar (2007), mobile devices enable a flexible, convenient
personalized, secure, and easy to access content interface. Thus, El-Hussein and Cronje (2010)
stated that M-learning is “likely to become one of the most efficient ways of delivering higher
education instruction in the future” (p. 20). M-learning represents a way to address a number of
educational issues. For instance, M-learning enables students to connect with their peers in a
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variety of ways when they are outside of the classroom (Merchant, 2012). M-learning can also
provide a more interactive and effective learning experience to meet students’ needs (El-Hussein
& Cronje, 2010). A number of studies have shown that M-learning offers flexibility to the
students by allowing them access to enormous amounts of information and learning activities as
well as engaging in the educational process and material anywhere and anytime (Bradley &
Holley, 2011; Dew, 2010; Kukulska-Hulme et al., 2011).
Using M-learning potentially to reach students will help universities by increasing
enrollment and having a broader student population demographically and geographically, since
students in different age groups will be able to participate and access course materials
ubiquitously (Lowenthal, 2010). Mobile devices are critical channels to provide a variety of
academic benefits (Attewell, 2005). For instance, mobile devices allow students to disseminate
information and complete course work even when they are away from their desktop PC
computers and hard-wired Internet connections. They also give instant satisfaction to students by
allowing them to access virtual learning contexts from anywhere that wireless connectivity is
available (Giousmpasoglou & Marinakou, 2013; Saccol et al., 2010). The value of mobile
devices is that they allow students to interact, connect, communicate, collaborate with the
instructors, other students and participate in the course or seek content by accessing rich digital
resources (West, 2013). Mobile technologies support the transmission and delivery of rich
multimedia content by providing students with various learning experiences such as real-time;
synchronous and asynchronous discourse; and the use of voice, text and multimedia (Traxler,
2007).
“Learning is interwoven in daily life, and so it can take place at anytime and anywhere by
using a mobile device” (Kee & Samsudin, 2014, p. 107). Consequently, with these devices,
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students can increase discussion, search, collaborate, create knowledge, and interact with a larger
range of content beyond the wall of the classroom (Rossing et al., 2012). Along with these
advantages, Peters (2007) states that the distinction results from the potential for M-learning to
make learning available “just in time, just enough and just for me” (p. 15). Just-in-time
instruction using mobile devices is crucial and gives opportunities for education to distance
students. Online access to information just-in-time rather than searching for hand written notes
makes the learning process more efficient. Barbosa, Hahn, Barbosa, and Geyer (2007) pointed
out that the high portability, flexibility, immediate reachability, personality, and accessibility are
very important to enhance the learning process. According to Connelly, Hazlewood, Rogers and
Tedesco (2009), by delivering learning in context, M-learning can offer immediate benefits to
the learner. Martin, Pastore and Snider (2012) also highlighted that the growing availability of
low-cost mobile device technologies, continuous access to the wireless network, and the increase
of interactive educational content for these devices offers education with excellent opportunities.
When compared to computers, mobile devices are easier and have a lower cost to supply
(Avraamidou, 2008).They are easy-to-use, supply connectivity and interactivity, and provide
information in real time when needed.
Portability is a unique feature of mobile devices and wireless technologies. These
features distinguish handheld devices from other developing technologies, “and this factor makes
other technological attributes such as individuality and interactivity possible” (Park, 2011, p. 81).
Portability makes mobile devices and wireless technologies a powerful medium for teaching and
learning (Yordanova, 2007). Klopfer and Squire (2008) discussed five unique educational
attributes of mobile devices: “portability, social interactivity, context, and individuality” (p. 95).
Barker, Krull, and Mallinson (2005) indicated that these devices are “emerging as a portable
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solution that enables learners to engage in collaborative and interactive learning activities (p. 1).
They argued that using these wireless device technologies is appropriate to support group work
on projects, engage learners in learning-related activities in diverse physical locations, and to
enhance communication and collaborative learning in learning.
Unlike desktop PCs, the mobile devices are not connected to a physical location.
Therefore, they are unique in allowing ubiquitous learning and mobility in learning (Barbosa,
Hahn, Barbosa, & Geyer, 2007). However, M-learning in higher education is still in the
beginning stages of implementation and needs further research (Kukulska-Hulme, 2007). A
discussion of the potential of mobile devices in higher education would not be complete without
looking at the drawbacks associated with the implementation of these devices. Consequently, the
following section presents some of technological, and social issues that prevent it from being an
entirely accepted method of instruction.

Identified Issues and Restrictions of Mobile Learning

Some restrictions are facing mobile devices for the purpose of teaching and learning that
make adoption of M-learning difficult, and because of these challenges, individuals will be
reluctant to adopt M-learning (Wang et al., 2009). Students may be constrained by limited screen
size and few input and output capabilities, limited processing power, unstable connectivity, tiny
keypad, short battery life, low memory, low storage, inability to support rich graphics and
multimedia, and less sophistication in terms of functionality dampens student and educators
interest in using them (Koole, McQuilkin, & Ally, 2010; Liu et al., 2010; Miangah & Nezarat,
2012; Motiwalla, 2007; Ting, 2012; Wang et al., 2009).
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Based on the research conducted by Maniar, Bennett, Hand, and Allan (2008) to
investigate the effect of mobile phone screen size on video-based learning there are a number of
possible technical restrictions impeding the use of M-learning, such as small screen size and poor
screen resolution. Even for individuals with a high fluency in technology, adapting to learning
interactions on small-screen devices can prove challenging (Barbosa, Reinhard, Saccol, &
Schlemmer, 2010). Jones, Buchanan, and Thimbleby (2003) investigated a group of users’
information search strategies and indicated that small screen size has been the main challenge in
effective use of mobile devices in general use, such as web-based searches, and they indicated
that student’s performance, satisfaction and effectiveness may be negatively affected due to the
need of scrolling on a small screen. Besides that, based on the study carried out by Cheng,
Hwang, Wu, Shadiev, and Xie (2010), students preferred online systems to read the messages
because the screen size of a mobile device is too small. Kee and Samsudin (2014) confirmed that
the screen size of the mobile devices are small and students are “easily distracted by the features
embedded in the mobile devices especially games and social network site” (p. 119). Therefore, to
solve such challenges, Jones et al. (2003) suggested that vertical rather than horizontal scrolling
might be used.
In addition to these restrictions, Yardanova (2007) indicated that the three main
challenging issues related to the use of M-learning in education are students’ acceptance, specific
features of the mobile technology, and the limited range of mobile devices. In addition, Wang et
al. (2009) stated that possible technological challenges impeding M-learning adoption, such as
connectivity are limited processing power, and reduced input capabilities. While M-learning may
be beneficial for students with consistent wireless Internet, it may become a hardship and
inconvenience for others. However, the future of M-learning looks promising due to current and
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continuing innovations. Although these restrictions can cause problems in learning
environments, future mobile technologies have the potential to solve challenges identified in the
literature, such as bandwidth restrictions, memory, and screen size. In other words, some of these
restrictions have been resolved, some are in the process of being resolved, and others have yet to
be tackled. For instance, the problem of small bandwidth has been remedied by the technologies
of Wi-Fi, 3G, and 4G wireless connectivity (Wang & Smith, 2013). These tools have become
essential to develop learning for students (West, 2013).
The technological capacity of all mobile devices has increased dramatically in the past
three years (Pettit & Kukulska-Hulme, 2007). Problems associated with manual text input also
are being resolved through the use of speech recognition technology, touch screens, and styluses
(Wang & Smith, 2013). In addition, Cmuk (2007) and Wang et al. (2009) identified usability
issues like the small keyboard as a constraint to M-learning. However, technology advancements
in virtual keyboards and large screens may address these issues (Motiwalla, 2007; Georgiev et
al., 2004). Today, mobile devices are more sophisticated than old devices for inputting data with
considerable computing power, which have bigger and better screens with touch screen capacity
and moderately larger QWERTY keyboards (virtual or physical). They can support all forms of
graphics and multimedia with fast internet connectivity and more powerful batteries, which can
provide energy for extended of hours of usage. However, there are still a number of obstacles
that need to be resolved for the betterment of M-learning technologies within formal and
informal circles. Some of these challenging issues are related to user adaptation, access to good
internet connectivity, application design, security, noise and disruptions, pedagogical suitability,
implementation framework, digital divide, and policy support, especially in developing
countries.
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Research on Factors Influencing Students’ Intention to M-learning

This study investigated factors that influence Saudi Arabian university students’ intention
to adopt M-learning. M-learning has become supportive of education in terms of organization,
administration and teaching assistance for practitioners. Therefore, there is a need to understand
the students’ perception of M-learning before implementing it on university campuses. Thus, in
the M-learning literature, several studies were conducted to investigate M-learning using the
technology acceptance models (Iqbal & Qureshi, 2012; Jairak et al., 2009; Lowenthal, 2010;
Wang et al., 2009; Park, Nam, & Cha, 2012).
One of the studies that produced significant results and was based on Venkatesh et al.’s
(2003) UTAUT model was conducted by Wang et al. (2009), who investigated the determinants
of M-learning acceptance and asked if age or gender differences played a significant role. The
participants of this study, taken from five organizations in Taiwan, were invited to complete a
survey. This study was an extension of the prior works of Davis, Bagozzi, and Warshaw (1989),
Czaja and Lee (2001), and Govindasamy (2002). A structural model was used, and the findings
of the Wang et al.’s (2009) study revealed that performance expectancy, effort expectancy, social
influence, perceived playfulness, and self-management of learning were all statistically
significant determinants of behavioral intention to use M-learning. These findings supported
previous studies, such as Venkatesh et al.’s (2003). Wang and his colleagues identified some
technical challenges of M-learning such as small screen size, short battery life, and lack of
consistency. They stated that M-learning could be defined as learning that is delivered to
students anytime and anywhere through the use of wireless Internet and mobile devices. Wang et
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al.’s (2009) study presented detailed information about theories and the concepts that can help
future researchers.
Thus, quantitative data for the current study was drawn from the results from the survey
instrument developed by Venkatesh et al. (2003) and Wang et al. (2009). A foundation for the
study was the published work of Wang et al. (2009). There were, however, some limitations to
Wang et al.’s (2009) study. For example, their study only measured perceptions and intentions at
a single point in time, but perceptions change over time as individuals gain experience
(Venkatesh et al., 2003). Furthermore, their study looked at M-learning within a
business/industrial setting. In contrast, this researcher’s study looked at M-learning within an
educational setting and explored whether these identified determinants of behavioral intentions
can be generalized to Saudi participants and specifically KKU students.
Another study to understand the possible factors that can potentially influence the users’
intention regarding M-learning utilizing Venkatesh et al.’s (2003) UTAUT model as a
framework was conducted by Lowenthal (2010). Similar to Wang et al.’s (2009) study,
Lowenthal investigated whether age or gender has an effect on these determinants—performance
expectancy, effort expectancy, and social influence — and which M-learning format best
promotes the transfer of knowledge. Lowenthal’s study utilized a non-random sampling of
university students ─113 university students from the U.S. filled in a questionnaire. The results
indicated that performance expectancy and effort expectancy factors were positively associated
with students’ behavioral intention to adopt M-learning. This supported the findings of Wang et
al. (2009) and Venkatesh et al. (2003). The findings of the Lowenthal’s (2010) study also
revealed that age and gender were determined to have no mediating impact. This supported the
findings of Wang et al. (2009). Ultimately, because Wang et al.’s study successfully investigated
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the factors influencing students’ behavioral intention to use M-learning, the meaningful
information helped the current researcher to build and modify new and existing survey questions
for the study data collection.
In the context of M-learning, Mtebe and Raisamo (2014) also applied Venkatesh et al.’s
(2003) UTAUT model to investigate factors affecting students’ behavioral intention to adopt and
use M-learning in higher education using a sample of 823 students in East Africa. The
instruments they utilized to measure all variables were adapted from Venkatesh et al.’s (2003)
study. The results indicated that performance expectancy, effort expectancy, social influence,
and facilitating conditions statistically significantly influenced the students’ intention toward Mlearning acceptance, with performance expectancy being the strongest predictor. Their study
explained 27.7 % of the variance in behavioral intention in M-learning acceptance in East Africa.
A study was conducted by Iqbal and Qureshi (2012) to investigate factors that affect
student’s behavioral intention to use M-learning based on the UTAUT model as a theoretical
framework. Iqbal and Qureshi surveyed 250 university students in Pakistan by using an online
questionnaire that was divided into two parts: demographic information of the participants and
responses regarding the five predictors. The researchers measured all factors using items adapted
from previous studies such as Venkatesh et al.’s (2003). Perceived ease of use consisted of five
items adapted from Venkatesh et al. (2003), Hung et al. (2003), Moon and Kim (2001), and Park
et al. (2007). The data were collected and transferred to the Statistical Package for Social
Sciences (SPSS) computer program version 17.0, as it is a powerful and flexible procedure for
analyzing associative relationships among metric dependent variables and independent variables.
The results of the Iqbal and Qureshi’s (2012) study indicated that ease of use, perceived
usefulness, and facilitating conditions were all statistically significant determinants of behavioral
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intention to use M-learning, whereas perceived playfulness had less influence. However, the
social influence determine had a negative impact on the adoption of M-learning.
In the context of M-learning, Jairak et al. (2009) applied Venkatesh et al.’s (2003)
UTAUT model to investigate the rate of acceptance of M-learning by examining the
determinants affecting the use of M-learning among the students in private and public
universities in Thailand. Multiple regression analysis was employed, and the results indicated
that although more than half of the students were not familiar with M-Learning, they had a high
level of acceptance of this type of learning. Their results also indicated that performance
expectancy, effort expectancy, and social influence had a statistically significant positive
relationship with a student’s attitude toward behavioral intention. They also found that effort
expectancy, social influence, and facilitating conditions have a statistically significant positive
relationship with behavioral intention. Jairak et al.’s (2009) study validated that effort
expectancy factor had a statistically significant positive relationship with behavioral intention.
This supported the findings of Wang et al. (2009), Lowenthal (2010), and Iqbal and Qureshi
(2012).
By extending the Technology Acceptance Model (TAM) to include M-Learning selfefficacy, relevance for students’ major, system accessibility, and subjective norm, Park et al.
(2012) developed a conceptual model and collected data from 288 Konkuk University students
from Korea to investigate the factors affecting students’ behavioral intention to use M-learning.
Using quantitative methods in this study, they distributed 600 questionnaires to university
students. The completed instrument was composed of four parts. A 7-point Likert-type scale was
applied. The data were coded first in a Microsoft Excel program as soon as the questionnaires
were collected and later transferred to SPSS software, which was utilized for the statistical
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analysis. The findings reported that perceived usefulness was a strong determinant of user
acceptance, adoption, and usage behavior. The findings also showed that perceived ease of use
was beneficial for initial acceptance of new technology and was essential for adoption and
continued use. An important study result was the finding that relevance to the students’ academic
major played a significant role in affecting M-learning attitude and perceived usefulness.
Ultimately, because the current study investigated the factors affecting students’ behavioral
intention to use M-learning, the information presented in the Park et al. (2012) study helped the
researcher to construct and revise new and existing survey questions for the data collection.
In sum, these studies (Iqbal & Qureshi, 2012; Jairak et al., 2009; Lowenthal, 2010; Park,
Nam, & Cha, 2012; Wang et al., 2009) were valuable, detailed, and dense with information. That
is why they were cited by a number of empirical studies in the context of M-learning. In
addition, the original instruments they utilized to measure all factors in these studies were
provided. They also applied theories from other disciplines, such as instructional technology, to
frame their research. One of them is a study conducted by Wang et al. (2009), which included
graphs and charts to provide a visual understanding to the flow of theories and processes. Thus,
Wang et al.’s (2009) study might be adopted in the Saudi Arabian higher educational context.
The current study utilized the original instruments that were applied in Wang et al.’s (2009)
study. Similar to their study, since M-learning is still in its infancy, the current study utilized
behavioral intention as a dependent variable. In addition, all items adapted from Venkatesh et al.
(2003) to measure performance expectancy and effort expectancy, and social influence factors
were investigated in the current study. However, one of the potential limitations of these studies
was that they examined a particular technology and targeted specific user groups. The adoption
of M-learning should be examined on a case by case basis, as it is not the same in all countries;
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therefore, the generalizability will be limited. Further research will be needed to determine
whether these results should be generalized to participants in different countries such as Saudi
Arabia. These studies also measured perceptions and intentions at a single point in time, and
perceptions change over time as individuals gain experience (Venkatesh et al., 2003).
Research results for the UTAUT relationships have shown many inconsistencies. Some
studies found that performance expectancy has a statistically significant influence on behavioral
intention to use M-learning (Iqbal & Qureshi, 2012; Lowenthal, 2010; Park et al., 2012; Wang et
al., 2009); however, other studies found no such influence (Jairak et al., 2009). There was more
general agreement on the positive impact of effort expectancy (Iqbal & Qureshi, 2012; Jairak et
al., 2009; Lowenthal, 2010; Park et al., 2012; Wang et al., 2009). These empirical studies opened
the door for researchers, academicians, and practitioners to investigate these factors –
performance expectancy and effort expectancy, and social influence—using technology
acceptance models and theories in different countries (e.g., Saudi Arabia as a developing
country).

Proposed Research Model and Hypotheses

Since M-learning is still in its infancy, especially in the Saudi higher education system,
the current study used behavioral intention as a dependent variable in the early stages of Mlearning acceptance. Thus, use behavior determine was omitted. In addition, most of higher
education students are approximately the same age and have small variations in technological
experiences (Mtebe & Raisamo, 2014). Therefore, in the research model experience, age, gender
and voluntariness were also omitted. Venkatesh et al. (2003) found that “when both performance
expectancy and effort expectancy constructs are present, facilitating conditions become non-

52

significant in predicting intention” (p. 454). Accordingly, facilitating conditions construct was
not taken into consideration in this study.
Wang et al. (2009) applied a modified version of the UTAUT model in a study that
investigated the determinants of M-learning usage intentions and found that learners'
performance and effort expectancies on behavioral intentions were statistically significant. In the
context of M-learning, individuals will adopt a new technology that they consider beneficial even
if it is perceived to be harder to utilize. Thus, it was important to understand users' intentions
because the success or failure of M-learning depends on how well they like it, how easy it is to
use, and how useful it is to the students. If individuals do not like M-learning, it will not be
utilized, and the money spent on its development will be wasted. Figure 4 shows the research
model for this study, which is based on relevant technology acceptance literature.
Performance
Expectancy (PE)
H1

Effort Expectancy (EE)

H2

H3

Social Influence (SI)

Figure 4.Proposed research model.

Behavioral
Intention to
use Mlearning
(BI)
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The researcher hypothesizes performance expectancy, effort expectancy, and social
influence would be determinants of behavioral intention to use M-learning. The UTAUT model,
as proposed by Venkatesh et al. (2003), was the theoretical foundation. The next section
elaborates on the theory base and identifies the hypotheses.

Performance Expectancy (PE)

The construct of performance expectancy is defined as “the degree to which an individual
believes that using the system will help him or her to attain gains in job performance”
(Venkatesh et al., 2003, p. 447). Simply, performance expectancy is designed to measure the
degree to which a user believes the new technology helps him or her to gain a goal. In the
context of the UTAUT model, Venkatesh et al. (2003) described this as increased job
performance. In the context of M-learning performance expectancy, researchers suggest that
individuals will find M-learning useful due to the opportunity that mobile technologies are
present in terms of gaining access to information quickly from anywhere and at any time (Wang
et al., 2009). Venkatesh et al. (2003) found performance expectancy to be the strongest predictor
of behavioral intention to use technology in UTAUT, with an R2 ranging from .46-.59, p<.001.
Venkatesh et al. (2003) used performance expectancy as a direct determinant of behavioral
intention to use new technology.
Moreover, Zhou et al. (2010) integrated Venkatesh et al.’s (2003) UTAUT model with
Task Technology Fit Theory (TTF) to interpret mobile banking adoption. Zhou et al.’s (2010)
study indicated that performance expectancy was the most important direct predictor of
behavioral intention. Anderson et al. (2006) found that performance expectancy strongly
influenced College of Business faculty to utilize tablet PCs to assist in teaching courses. Further
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studies are needed to substantiate the effect of this variable on M-learning. Wang et al. (2009)
and Lowenthal (2010) found that performance expectancy predicted behavioral intention to use
M-learning. Performance expectancy produced similar results in Wang and Shih’s (2009) study
on information kiosk systems. In contrast, performance expectancy was not found to be a key
determinant of behavioral intentions of students’ usage of instant messaging (Lin et al., 2004).
This suggests that further research on this construct is needed to determine the significance of
performance as a predictor of behavioral intention for M-learning. Hence, the researcher
hypothesizes that:
H1: Performance expectancy positively predicts Saudi students’ intention toward using
M-learning.

Effort Expectancy (EE)

Effort expectancy construct is defined as “the degree of ease associated with the use of
the system” (Venkatesh et al., 2003, p. 448). It is the level of ease or difficulty associated with
using new technology. In the context of M-learning, effort expectancy (also referred to as ease of
use) refers to the degree to which students believe that using M-learning would be ease of use
and free of effort. An effort expectancy component in the conceptual framework implies that it is
more likely that a student will utilize M-learning if it is easy to learn and/or easy to use a mobile
device in daily life. If students believe that they are capable of using M-learning, they will
perceive it as easy to use and similarly will also be more likely to intend to adopt it. It is
expected that students acceptance of M-learning will depend on whether or not M-learning is
ease of use (Wang et al., 2009). Venkatesh et al. (2003) used effort expectancy as a direct

55

determinant of behavioral intention to use new technology. Venkatesh et al. stated effort
expectancy to be a weak predictor in the UTAUT model with an R2 ranging from .08-.2, p<.05.
Previous researchers (Abu-Al-Aish & Love, 2013; Cruz, Boughzala, & Assar, 2014;
Jairak et al., 2009; Lowenthal, 2010; Wang et al., 2009) have found that effort expectancy had a
significant influence on students’ behavioral intention to use M-learning. Likewise, Suki and
Suki (2011) found that perceived ease of use by students increased the positivity expressed
toward M-learning via mobile devices. Since M-learning is still in its infancy, it is believed that
effort expectancy is a critical determinant of behavioral intention to adopt M-learning (Wang et
al., 2009).Thus, the researcher, in this study, hypothesizes that:
H2: Effort expectancy positively predicts Saudi students’ intention toward using Mlearning.

Social Influence (SI)

Venkatesh et al. (2003) defined social influence as “the degree to which an individual
perceives that important others believe he or she should use the new system” (p. 451).Venkatesh
et al. (2003) found that social influence had a weak positive relationship in UTAUT. In the
context of M-learning, this construct represents the degree to which students perceive other
students, teachers, parents and/or important people believe they should accept and use Mlearning for academic purposes. A study conducted by Alawadhi and Morris (2008) that applied
UTAUT to examine acceptance of e-government services concluded that peer influence for
students is more significant in situations in which they have limited experience with information
systems such as mobile devices. The students highlighted the importance of ensuring positive
experiences with information systems, since individuals may be influenced by their peers or

56

those considered important to them. Abu-al-aish and Love (2013) indicated that a student’s
decision is typically influenced by other students, teachers or even their parents. Previous
researchers (Abu-al-aish et al., 2013; Jairak et al., 2009; Wang et al., 2009) found that the social
influence had a significant positive effect on the behavioral intention to use M-learning.
However, some researchers such as Iqbal and Qureshi (2012) found that the social influence
determinant had a negative impact on the adoption of M-learning. Thus, it is important to
incorporate social influence as one of the constructs in the research model. Hence, the researcher
hypothesizes that:
H3: Social Influence positively predicts Saudi students’ intention toward using Mlearning.

Behavioral Intention (BI)

According to Venkatesh et al. (2003), “behavioral intention will have a significant
positive influence on usage” (p. 456). Since M-learning is still in its infancy in Saudi Arabia, it is
not possible to measure actual implementation of the technology. So, the current study attempted
to measure behavioral intention (BI) instead of actual usage. This is consistent with previous
studies that have elicited students’ behavioral intention (BI) to use M-learning in places in which
actual M-learning implementation is still in an early stage (Iqbal & Qureshi, 2012; Jairak et al.,
2009; Nassuora, 2013; Thomas, Singh, & Gaffar, 2013).

Summary

This chapter provided an extensive literature review related to the research topic. It
reviewed the literature on M-learning, including the definitions of M-learning, the relation
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between M-learning and E-learning, the potential of mobile technology in higher education, and
issues and restrictions of this technology. The chapter also presented research on factors
predicting students’ intention to M-learning in higher education. The proposed research model
and hypotheses were also presented in this chapter. A review of M-learning literature shows the
definition of M-learning, especially in higher education. A review of M-learning literature also
reveals that mobile devices have the potential to positively impact the higher education
environment. However, the implementation of M-learning in higher education is still in the early
stage and challenges may be encountered due to technical limitations, institute infrastructure, and
users’ acceptance to adopt M-learning. Information technology acceptance models, such as the
Unified Theory of Acceptance and Use of Technology (UTAUT), are one way to examine the
variables affecting students’ intention to use mobile devices for educational purposes.
Nevertheless, there is only limited research utilizing technology acceptance models such as
UTAUT to identify factors affecting the acceptance and use of M-learning. Only providing
mobile academic resources is not enough to ensure students implement them in their educational
settings. While the role of information technology in educational settings has increased, user
resistance to technology is still substantial (Hu, Clark & Ma (2003). Therefore, there is a need to
investigate factors influencing students’ intention to adopt M-learning as the first step in the
process of implementing of it into higher education utilizing the UTAUT model as a framework.
The next chapter will report on the research method and design for the study.

CHAPTER 3
METHODOLOGY

Venkatesh et al.’s (2003) UTAUT model seems promising with regard to understanding
of behavioral intention to accept and use technology. Investigators have demonstrated UTAUT
to be a valid and reliable theory for the acceptance and use of information technology. Venkatesh
et al. (2003) provided empirical evidence that the UTAUT model can explain up to 70% of the
variance in user behavioral intention to use and actual use of information technology. Venkatesh
et al. (2003) encouraged future investigation to explore and test the UTAUT model in different
contexts. Thus, a quantitative, non-experimental survey research design and descriptive research
was conducted on the determinants that could predict undergraduate Saudi students’ intention at
King Khalid University (KKU) to use M-learning using Venkatesh et al.’s (2003) UTAUT model
as the framework. A multiple linear regressions was administered to test the proposed
hypothesis. The research study was guided by the following research question:
RQ: To what extent do performance expectancy (PE), effort expectancy (EE), and social
influence (SI) predict students’ intention to use M-learning in the context of higher
education in Saudi Arabia?
After conducting literature reviews, which suggest that performance expectancy, effort
expectancy, and social influence play major role in predicting the behavioral intention to use Mlearning, the researcher for this study developed the following hypotheses:
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H1: Performance expectancy positively predicts Saudi students’ intention toward using
M-learning.
H2: Effort expectancy positively predicts Saudi students’ intention toward using Mlearning.
H3: Social Influence positively predicts Saudi students’ intention toward using Mlearning.
Chapter 3 is a description of the study’s methodology that includes purpose and research
question and hypotheses, the research design, population and geographic location, sample size,
instrumentation, translation of the instrument, and ethical considerations data collection, data
analysis, validity, and reliability. This chapter is concluded with a summary of the study’s
methodology.

Research Design

According to Creswell (2005), survey designs are procedure in quantitative research in
which investigators administer a survey to a sample or to the entire population of people to
describe the attitudes, opinions, behaviors, or characteristic of the population. In this procedure,
survey researchers collect quantitative, numbered data using questionnaires and statistically
analyze the data to describe trends about response to questions and to test research question or
hypotheses. Creswell (2012) identified the quantitative research as “…an approach for testing
objective theories by examining the relationship among variables” (p. 39). Previous research
using Venkatesh et al.’s (2003) UTAUT model has focused on quantitative methods (i.e., Moran,
2006; Pu Li & Kishore, 2006; Wang & Shih, 2008; Wang, et al., 2009) using the original or a
modified version of the UTAUT survey instrument. Data were collected through a cross-
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sectional survey based on a five -point scale. Cross-sectional surveys capture data and
information at a single point in time (Trochim, 2006). Since this study examined a particular
technology and targeted a specific user groups in Saudi Arabia (undergraduate students), a crosssectional approach was used. Trochim (2006) stated that a cross-sectional study takes place at a
single point in time. Cross-sectional study design is suitable when the nature of the variables
being investigated does not allow for experimental manipulation (Frankfort-Nachmias &
Nachmias, 2008). To reach a large number of potential respondents, self-administered
questionnaires was used in this study (shown in Appendix D).Thus, by conducting selfadministered questionnaires, participants were able to read and answer the set of questions
directly without the presence of the researcher. The data in the study were analyzed using NIU’s
cloud SPSS system. Multiple linear regression analysis was used to predict the intent to use Mlearning from three predictors: performance expectancy, effort expectancy, and social influence.

Population and Geographic Location

A population is a group of individuals with similar characteristics (Creswell,
2005).Census technique was utilized by inviting the entire 72,000 undergraduate student
population (male and female ages 18-24) from KKU to participate in an online survey.
Participants in this study were expected to have a minimal knowledge of computer use “as the
Internet becomes more ubiquitous” (Fricker & Schonlau, 2002, p. 359). It was assumed that each
student had an email address on record with the University. This study was conducted at KKU,
which is a Saudi government-funded university, established on 26 July 1998. KKU is a rapidly
growing institution of higher education in Saudi Arabia (MOHE, 2015). KKU is supervised by
the Ministry of Higher Education and is one of the largest universities in Saudi Arabia (MOHE,
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2015). It is located in Assir, a southwestern region of Saudi Arabia. KKU offers undergraduate
and graduate level courses—72,000 undergraduate and1500 postgraduates— in a wide range of
subjects such as medicine, education, science, engineering, and liberal arts.

Sample Size and Power Analysis

To determine the minimum sample size required for this study, statistical G*Power
analysis was used for a priori planning. Based on a medium effect size, alpha < .05, and power =
.80, a Multiple Linear Regression model employing 3 IVs to predict Y needs a minimum number
of participants was to be 77 ( n = 77).

Instrumentation and Measures

A questionnaire was used as the instrument for data collection. A questionnaire can be
identified as a general term including all data collection techniques in which each person is asked
to answer the same set of questions in a predetermined order (De Vaus, 2002). An online
questionnaire—as the data collection technique—was used for this study. The online
questionnaire was designed to be short, unambiguous, and easy for participants to complete. The
respondents were able to complete the questionnaire at any time; it was expected to take about 510 minutes for each participant to complete the questionnaire. The online questionnaire was
divided into two sections: In the first section of the online questionnaire, descriptive statistics
were conducted to gain some knowledge about the characteristics of the participants related to
gender, age, field of study, uses of handheld devises, use of internet connection via handheld
devices, Internet access from handheld devices, and the obstacles that prevent students from
using handheld devices. Descriptive statistic “will help you summarize the overall trends or
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tendencies in your data” (Creswell, 2005, p. 183). Examples of descriptive data questions were
gender (1 = Male, 2 = Female). Experience using handheld devices was coded as (1= Less than
one year, 2= 1-3 years, 3= 4-6 years, 4= > 6 years). Age was coded as (1= 18- 20, 2= 21-23, 3= >
23). The full descriptive questions can be found in Appendix E.

Instrument Development

After answering the seven descriptive questions, in the second section of the
questionnaire, participants were asked to complete a 15-question survey (see Appendix F). A
total of 15 items were adopted from the Venkatesh et al. (2003) and used to measure three main
independent variables: performance expectancy (PE), effort expectancy (EE), and social
influence (SI), and outcome (behavioral intention, BI).
Performance Expectancy (PE) is defined as the extent to which people believe using an
information system would help them to benefit in terms of job performance (Venkatesh et al.,
2003). It means that if the students perceive that M-learning is easy to use, they are more likely
to adopt it. Despite effort expectancy was found to be a key predictor for the use of a technology
in the original Venkatesh et al. UTAUT model (Venkatesh et al., 2003; Venkatesh & Zhang,
2010), while other studies found it to be an insignificant predictor of the intention to accept
mobile banking (Yu, 2012).Venkatesh et al (2003) investigated five models to create the
construct of performance expectancy. Performance expectancy has five root constructs:
perceived usefulness (TAM/TAM2 and C-TAM-TPB), extrinsic motivation (MM), relative
advantage (IDT), and outcome expectations (SCT) (see Appendix A). Previous studies suggest
that effort expectancy was statistically significant in shaping an individual’s behavioral intention
to use new technology (e.g., Zhou et al., 2010; Venkatesh et al., 2003; Venkatesh et al., 2012).
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The current study expected that effort expectancy was a significant determinant of behavioral
intention to use M-learning. In this study, the measurement of performance expectancy was
measured using a four-item measure based on the original UTAUT study. An example of the
original question of Venkatesh et al.’s (2009) study was, “I would find the system useful in my
job" (Venkatesh et al., 2003, p. 460). The adaptation of the question for the purpose of the
current survey was, " I would find M-Learning useful in my learning" (see Appendix D).
Effort Expectancy (EE) is defined as the degree of ease that individuals think they will
have when using an information system (Venkatesh et al. 2003). Venkatesh et al. (2003)
investigated previous models to create the construct of effort expectancy. Effort expectancy has
three root constructs: perceived ease of use (TAM/TAM2), complexity (MPCU), and ease of use
(IDT) (see Appendix A). Grounded in Venkatesh et al.’s UTAUT model, Park et al. (2007) and
Lu, Yu, and Liu (2009) employed the three constructs of performance expectancy, effort
expectancy, and social influence to explore what influences an individual’s intention to use
mobile technology and data service, respectively. Park et al. and Lu et al.’s studies supported that
the effort expectancy construct significantly influenced individual’s intention to adopt new
technology. In the current study, the measurement of effort expectancy was measured using the
intact four-item measure based on the original UTAUT study. An example of an original
question from Venkatesh et al.’s (2009) study was, "My interaction with the system would be
clear and understandable” (p. 460). The question adapted for this survey is, “My interaction with
the system would be clear and understandable” (see Appendix D).
Social Influence (SI) is defined as “the degree to which an individual perceives that
important others believe that he or she should use the new system” (p. 451). Social influence has
three root constructs: subjective norm (TRA, TAM2, TPB and C-TAM-TPB), social factors
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(MPCU), and Image (IDT) (see Appendix A). Prior studies supported that social influence was
statistically significant in determining an individual’s intention to adopt new technology (Moore
& Benbasat, 1991; Thompson et al., 1991; Venkatesh et al., 2003). In the current study, the
measurement of social influence was assessed using the intact subscale based on the original
UTAUT study, and three-item to measure BI based on the original UTAUT study. An example
of an original question from Venkatesh et al.’s (2009) study was, “People who influence my
behavior think that I should use the system” (p. 460). The question adapted for this survey is,
“People who influence my behavior will think that I should use M-Learning” (see Appendix D).
Behavioral Intention (BI), in the current study, was measured using the intact three-item
measure based on the original UTAUT study. The three questions were adapted to M-learning as
opposed to system use. An example of an original question from Venkatesh et al.’s (2009) study
was, “I intend to use the system in the next <n> months “(p. 460). An example of the modified
question for this study was, “I intend to use M-Learning in the future” (see Appendix D).
This study adopted the structure of a Likert-Scale 5-point measure questionnaire. Each
item was given a 5-point scale with anchors ranging from strongly disagree to strongly agree.
This differs from the 7-point scales of the original UTAUT model. Carlsson, Carlsson,
Hyvonen, Puhakainen and Walden (2006) state, “a 5-point scale proved to be more robust for the
type of survey” (p. 4). Several researchers (e.g., Carlsson et al. 2006; Foon & Fah, 2011; Hsu,
2012; Jairak et al., 2009; Kohnke, Cole & Bush, 2014; Liew, Kang, Yoo, & You , 2013; Loo,
Yeow & Chong, 2009; Mtebe, & Raisamo, 2014; Tajudeen, Basha, Michael,& Mukthar, 2013;
Tan, 2013; Thomas et al. 2013) adopted Venkatesh et al.’s UTAUT model and used the 5-point
Likert-type scales instead of the 7 -point Likert-type scale. Consequently, in the current study,
the data were collected using 5-point Likert-type scale as part of the survey.
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Translation of the Instrument

Since the participants in the study were Saudi Arabic-speaking students and the
questionnaires had been developed by adopting the measurements from research written in
English, the survey questionnaire was translated from English into Arabic to be presented in an
understandable manner. Translation is an issue of concern while aiming to develop a
questionnaire in a different language for participants of a study and still preserving the same
ideas across linguistic boundaries (Scott & Fisher, 2004). Therefore, this research went through
back translation processes following a recommendation by Brislin (1970). First, the researcher
translated the English survey into a draft questionnaire in Arabic. Then two assistant professors
in the field of Applied Linguistics at the Department of English, faculty of languages and
translation, at KKU reviewed the Arabic draft version to validate its consistency with the original
English version.

Ethical Protection of Research Participants

Federal regulations and Northern Illinois University (NIU) policies require an approval of
all research related to human subjects before researchers can begin data collection or
investigation. After taking the ethics courses required before submitting the Institutional Review
Board (IRB), the research was conducted in an ethical, moral and responsible manner in
accordance to the requirements of the IRB. All the research subjects have the right to refuse to
answer any question and discontinue at any point in time without any repercussions on them. In
addition, all the research subjects have the right to decide when, to what extent, and to whom
his/her behavior and attitudes would be revealed (Creswell, 2012); therefore, before conducting
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the research, IRB permission was pursued and granted on April 1, 2015 (see Appendix J). The
data from the surveys were collected anonymously and automatically coded and downloaded
from the chosen survey service (www.qualtrics.com). Because the survey research was
conducted anonymously with undergraduate students who study at KKU, Saudi Arabia, and who
did not have any personal or harmful information exposed, the ethical considerations in the study
were minimal. Adding extra privacy and confidentiality for the participants in this study, the
researcher was not directly involved.

Data Collection Procedures

The IRB was granted for the research after the researcher sent an email describing the
study and requesting permission to survey the students to the director of research at KKU, where
the study took place (see Appendix B). The researcher received written permission from KKU (
see Appendix K). The dean of the education college, along with the research committee at KKU,
provided written approval for the research after a careful reading of the proposal; the purpose of
the study, and the methodology as well as reviewing the procedures for the research and the
estimated time period during which the study would take place. The researcher was granted an
educational trip to Saudi Arabia to collect the data in person during the fall semester of 2015.
Due to time constraints, costs, and the number of possible participants, an online survey
was the method of delivery selected for this study. The researcher constructed a web-based
questionnaire in the Qualtrics. Due to the growing computerization and availability of Internet
access, online survey services have become a practical and accepted means of administering
questionnaires among researchers. Using an online survey service usually ensures speed,
accuracy, secured web sites, traceable survey invitations and responses, confidentiality, and
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results that can be easily exported or automatically downloaded to an Excel or SPSS type of
statistical analysis software programs.
All undergraduate students from different subjects at KKU were invited via an email
requesting their voluntary participation in completing an anonymous online survey. This email
contained a brief description of the research objectives, a guarantee of confidentiality and
anonymity, a definition of M-learning, and a link to a secure website to access the survey.
Personalization of email invitation for internet surveys has been reported to increase response
rates in a number of groups, including university students (Heerwegh, 2005). In comparing
modes of data collection for response rates, Heerwegh (2005) conducted a study on personalized
web-based email to follow the study of previous successes in an increase in response rates when
postal mail was personalized. His study found a 7.8% increase in response rates for personalized
web-based emails using salutations versus web-based emails without the personalized salutation
(p. 593).Therefore, the personalization of a salutation was added to each email invitation as
another way to help increase the response rates (see Appendix C).
Because students’ participation in this study is limited to completion of the web-based
survey, a signed informed consent form was not necessary. Instead completion of the web-based
survey was considered as evidence of their willingness to participate in the study. Thus, once
students received the email invitation, they could choose to click the link to participate in the
study or they could choose not to participate in the survey by ignoring the email.To decrease the
chance of error for repeated survey responses, each email address was able to access the survey
only once. The participants were given six weeks to complete the survey. Two weeks after the
initial email was sent, a reminder email was sent to remined all non-participants to take the
survey if they had not. After the six week deadline, the survey was turned off on December 8,

68

2015. The raw data collected via Qualtrics data were organized and automatically downloaded to
SPSS® software for analysis.

Data Analysis

As the analysis tool, NIU’s cloud SPSS system was used in this study for the purpose of
reliability analysis, descriptive analysis, and regression analysis. Assumptions regarding the
multiple regression analysis were checked graphically before the analysis results and research
results. The following assumptions were taken in conducting this study: linearity, normality,
multicollinearity, and independence of the residuals. These assumptions are discussed in Chapter
4.
Techniques for Ensuring Reliable and Valid Data

The reliability and validity of an instrument should provide “an accurate assessment of
the variable and enable the researcher to draw inferences to a sample or population” (Creswell,
2002, p. 180). Salkind (2006) stated that the reliability and validity of a measurement instrument
is crucial and is the first line of defense against inaccurate conclusions. Salkind (2006) further
indicated that “if the instrument fails, then everything else down the lines fails, as well” (p. 106).
Straub (1989) recommended that “researchers should use previously validated instruments
wherever possible, being careful not to make significant alterations in the validated instrument
without revalidating the instrument content, constructs, and reliability” (p. 161). Therefore, the
survey instrument for this study was adapted from existing UTAUT constructs, which had been
validated by Venkatesh et al. (2003). The constructs of the UTAUT model had been used several
times in a variety studies with different forms of technology and in different contexts and had
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proven to be valid and reliable (Alawadhi & Morris, 2008; Carlsson, et al. 2006; Lai et al., 2012;
Park et al., 2012; Venkatesh et al., 2003;Wang & Shih, 2008; Wang et al., 2009).
Prior to administering the survey, a pilot study was conducted to determine the reliability
and validity of the survey instrument with a small group of 20 undergraduate students selected
randomly from the real target population at King Khalid University in Saudi Arabia. The pilot
study was carried out electronically through the use of a modified and Arabic version of the
original UTAUT survey instrument from November 15-20, 2015. The purpose of the pilot study
was to ensure the participants clearly understood the survey questions. The pilot survey required
10 minutes or less to complete the survey, as anticipated. Following the pilot survey, the
participants were asked for suggestions, comments, and feedback to improve the survey.
Throughout the pilot study, feedback was obtained, and all participants indicated they had no
problem in understanding or completing the survey in less than 10 minutes. Consequently, the
feedback indicated no changes needed to be made to the survey. The instrument was then
administered to the survey participants.

Reliability Analysis

Denscombe (1998) defined reliability as “whether the research instrument is neutral in its
effect, and would measure the same results when used on other occasions” (p. 213). Another
definition of reliability was presented by Isaac and Michael (1997), who defined reliability as it
“refers to the accuracy (consistency and stability) of measurement by a test” (p. 134). Since each
variable –performance expectancy (PE), effort expectancy (EE), and social influence (SI) — is
measured by more than one item, internal consistency reliability for each of these subscales was
computed. According to Gliem and Gliem (2003), “when using Likert-type scales it is imperative
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to calculate and report Cronbach’s alpha coefficient for internal consistency reliability for any
scales or subscales one may be using” (p. 88). Therefore, this was done by computing
Cronbach’s coefficient (α) alpha on each set of items that measured the same variable. According
to Frankfort-Nachmias and Nachmias (2008), the Cronbach’s coefficient (α) alpha is a statistical
test used for estimating the internal consistency of a single test. In addition, Kline (2011) defined
coefficient (α) alpha as “the degree to which responses are consistent across the items within a
single measure” (p. 69). A reliability estimate is that 0.70 or higher suggests good reliability,
whereas reliability between 0.60 and 0.70 may be acceptable provided that other indicators of a
model’s construct validity are good. Nevertheless, the lowest acceptable limit for Cronbach’s
coefficient (α) is .0.70 (Churchill, 1979). Venkatesh et al.’s (2003) testing showed a reliability
coefficient of .70 or higher is considered acceptable for the UTAUT model. Venkatesh et al
(2003) described that the original Cronbach Alpha as .90 for PE, .92 for EE, .91 for SI, and .88
for FC will confirm the results of reliability analysis of the constructs in the UTAUT model.
Reliability using Cronbach's alpha scores and reliability test results are reported in Chapter 4.

Multiple Regression

Since this was a non-experimental study with multiple independent variables, multiple
linear regression was selected as the statistical methodology to test the proposed hypothesis.
Regression is “a powerful tool for summering the nature of the relationship between variables
and for making predictions of likely values of the dependent variables” (Bryman & Duncan,
2005, p. 185). A regression analysis approach is used to predict the value of a dependent or
criterion variable from two or more independent or predictor variables (Creswell, 2012).
Multiple regression can establish that a set of independent variables explains a proportion of the
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variance in a dependent variable at a significant level and can establish the relative predictive
importance of the independent variables. Multiple linear regression analysis method was also
used in previous studies (e.g., Chye, Ong, Tan, & Thum, 2014; Mardikyan, Beşiroğlu, &
Uzmaya, 2012). Multiple linear regression analysis results are discussed in Chapter 4.

Summary

This quantitative study aimed to investigate the determinants that predict undergraduate
Saudi students’ intention at KKU to use M-learning using the UTAUT theoretical model as the
framework proposed by Venkatesh et al. (2003). This chapter outlined the methodology that was
used to investigate the research question presented in the study. In addition, descriptive data on
the population for this research study were presented. The data collection procedures, data
measurement, and data analysis were described. The chapter concluded with a discussion of the
multiple linear regression analysis method that was employed to test if these three independent
variables— performance expectancy, effort expectancy, and social influence— were statistically
significant predicting a continuous dependent variable—behavioral intention to use M-learning.
Chapter 4 presents the results of this study.

CHAPTER 4
RESEARCH RESULTS

This quantitative, non-experimental study was designed to explore the determinants that
predict undergraduate students’ intention— King Khalid University, Saudi Arabia—to adopt Mlearning using the UTAUT model proposed by Venkatesh et al. (2003). This chapter presents the
data analyses and results conducted to test the stated research hypotheses:
H1: Performance expectancy positively predicts Saudi students’ intention toward using
M-learning.
H2: Effort expectancy positively predicts Saudi students’ intention toward using Mlearning.
H3: Social Influence positively predicts Saudi students’ intention toward using Mlearning.

Reliability Analysis of the Predictor Variables

Because of the change of the questions on Venkatesh et al.’s (2003) UTAUT model
constructs as related to the original test questions of the model, it was essential to confirm the
reliability of the scale constructs. To estimate the reliability of the predictor variables, a
reliability analysis using Cronbach’s alpha (α) was conducted. Cronbach’s alpha (α) is the
current standard statistic for assessing the reliability of a scale composed of multiple-items, and
alpha measures internal consistency by looking at inter correlation between items on a scale.
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According to Nunnally and Bernstein (1994), Cronbach’s alpha values higher than 0.7 are
considered sufficient to conclude that a scale exhibits internal consistency reliability. Venkatesh
et al.’s (2003) testing showed a reliability coefficient of .70 or higher is considered as adequate
and most reliable to internal items consistency for the UTAUT model. In this study, .70 was set
as the minimum reliability coefficient score for the assessment of measurement reliability. Using
the scale function of the SPSS software, the Cronbach’s alpha scores (reliability coefficient),
ranging from 0 to 1, for each latent variable were computed. The reliability test results in this
study indicate, as represented in Table 2, Cronbach's α is .886 >.70 for the statements, which
indicates a high level of internal consistency. The results of the iterations of reliability analysis
procedures per variable are included as Appendix G.
Table 2
Reliability of All Items
Cronbach's α
.886

# Items
12

Cronbach’s α coefficients were also calculated for each multi-item predictor variable.
The modified UTAUT survey instrument showed reliable with Cronbach’s α coefficients above
0.7 for all predictor variables. The instrument had a Cronbach’s Alpha measures for Performance
Expectancy = .859, Effort Expectancy = .842, and Social Influence =.742; thus, the scores
derived from the survey were deemed reliable (see Table 3).
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Table 3
Reliability of Each Construct and Number of Items
Variable
Performance Expectancy
Effort Expectancy
Social Influence
* Significant at α > .70.

Cronbach's α
.859*
.842*
.742*

# Items
4
4
4

Characteristics of the Respondents

Descriptive analysis used statistical frequency and percentage to examine the
characteristics of the respondents. The following descriptive statistics are based on the study
participants’ responses to the survey questions. Of the 72,000 undergraduate students attending
King Khalid University, 1,207 usable responses were obtained from a variety of responses from
different subjects at KKU and with different levels of experience in using handheld devices. The
characteristics of the respondents related to gender, age, field of study, use of handheld devises,
use of internet connection via handheld devices, Internet access from handheld devices, and the
obstacles that prevent students from using handheld devices.
The gender descriptive statistics, as indicated in Table 4, reveal a nearly even number of
male and female respondents were surveyed in the study. Six hundred and nineteen survey
participants (51.3%) reported themselves as male and 588 identified themselves as female
48.7%.
Table 4
Characteristics of the Respondents--Gender
Demographic
Gender
*n=1,207

Categories
Male
Female

F*
619
588

%
51.3
48.7
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Regarding respondents’ age category, those between the ages 21–23 years constituted the
largest group of respondents at 45.6%. Those who older than 23 years accounted for 23.4% of
the total respondents, which was the lowest rate for any of the age categories. Those between 18–
20 years of age accounted for 30.9% of the total respondents (see Table 5).
Table 5
Characteristics of the Respondents-- Age
Demographic
Age groups

Categories
18- 20 years
21- 23 years
>23 years

F
373
550
283

%
30.9
45.6
23.4

Regarding respondents’ field of study category, Education was the most represented
major – 34.5%. The next most represented major was Shariah and Fundamentals of Religion –
12.4%. Pharmacy major made up only .2% of participants. Table 6 summarized respondents’
field of study.
Table 6
Characteristics of the Respondents-- Field of Study
Demographic
Field of Study *

Categories
Education
Engineering
Shariah and Fundamentals of Religion
Languages and Translation
Sciences and Arts
Medicine
Applied Medical Sciences
Nursing
Pharmacy
Administrative and Financial Sciences
Community
Humanities
Computer Science
Administration and Home Economics
Other
Note: *The breakdown of students by field of study is not publicly available

F
416
19
150
113
108
20
11
7
3
56
7
38
53
65
141

%
34.5
1.6
12.4
9.4
8.9
1.7
.9
.6
.2
4.6
.6
3.1
4.4
5.4
11.7
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With regard to the years of experience in using handheld devises, five hundred and seven
participants (42%) had been using handheld devices for more than six years, 336 participants
(27.8%) had been using handheld devises between 4-6 years, 272 participants (22.5%) reported
using handheld devises between 1-3 years, and only 92 participants (7.6%) had less than one
year’ experience in using handheld devises.
Noticeably, as displayed in Table 7, the majority of participants (976; 81%) revealed that
they used internet connection via handheld devices, while only (231; 19.1 %) did not use internet
connection via handheld devices. Six hundred fifty-seven participants (54.4%) revealed that they
access the internet from their handheld devices more than ten hours per week, and only 34
survey participants (2.8%) reported they have not accessed the internet from their handheld
devices (see Table 7).
Table 7.
Characteristics of the Respondents-- Experience in Using Handheld Devices- Using Internet
Connection via Handheld Devices- Internet Access from Handheld Devices
Demographic
Experience in using handheld devices

Using internet connection via handheld devices
Internet access from handheld devices

Categories
Less than one year
1-3 years
4-6 years
> 6 years
Yes
No
Never
1 – 3 hours per week
4 – 6 hours per week
7 – 10 hours per week
>10 hours per week

F
92
272
336
507
976
231
34
168
175
173
657

%
7.6
22.5
27.8
42.0
80.9
19.1
2.8
13.9
14.5
14.3
54.4

In terms of respondents’ handheld devices ownership, as shown in Table 8, a vast
majority (978; 81%) of the participants reported owning a smartphone, (241; 20%) for tablets, ,

77

(63; 5.2%) for PDAs, (45; 3.7%) for MP3 players, and only (28; 2%) of participants do not own
handheld devices.
Table 8
Handheld Devices Ownership
Demographic
No device owned

Categories
F*
%
Yes
28
2.3
No
1179
97.7
Smartphone phone
Yes
978
81.0
No
229
19.0
Tablets
Yes
241
20.0
No
966
80.0
MP3 player or similar (e.g., iPod Touch)
Yes
45
3.7
No
1162
96.3
PDAs
Yes
63
5.2
No
1144
94.8
Other device
Yes
124
10.3
No
1083
89.7
Note: Participants could choose more than one response for each questions.* n=1,207
In terms of obstacles that prevent students from using handheld devices, as indicated in
Table 9, the majority of the respondents (59.6%) reported a limited or no internet connectivity as
the sole reason for not using handheld devices., while 37.4% reported a limited screen size; 37.0
% reported a short battery life, 15.9% reported a low memory as a reason for not using handheld
devices.
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Table 9
Obstacles That Prevent Students from Using Handheld Devices
Demographic
Limited screen size
Limited or no internet connectivity
Low memory
Short battery life
Small keyboard

Categories
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

F*
451
756
719
488
192
1015
447
760
118
1089

%
37.4
62.6
59.6
40.4
15.9
84.1
37.0
63.0
9.8
90.2

Descriptive Statistics for the UTAUT Constructs

Scores from the UTAUT instrument were based on a 5-point Likert scale ranging from 1
= strongly disagree to 5 = strongly agree. Mean composite scores were calculated for each of
following three subscales: performance expectancy, effort expectancy, and social influence. The
descriptive statistics for the four subscales are listed in Table 10. Effort expectancy earned the
highest score (M = 3.95, SD = .736) of the constructs in the UTAUT model, and the mean was
similar to the mean scores for performance expectancy (M = 3.85, SD = .843). On the other
hand, social influence earned the lowest score (M=3.37, SD=.842) of the constructs in the
UTAUT model (see Table 10). The results of the descriptive statistics for the participants’
responses to individual items of the scale are included as Appendix H and Appendix I.
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Table 10
Descriptive Statistics for the UTAUT Constructs (Subscales)
Variable
Performance Expectancy
Effort Expectancy
Social Influence
Behavioral Intention (DV)*

N
1063
1063
1063
1063

M
3.85
3.95
3.37
4.13

SD
.843
.736
.842
.869

Note: DV= *dependent variable.
Checking Assumptions

Before proceeding with the data analysis and research results, we need to provide
information on the assumptions taken in conducting this study: linearity, normality,
multicollinearity, independence of the residuals, and outliers.

Normality and Linearity Test

Data were checked for normal distribution of residuals. For inferential statistics to be
conducted properly, residuals have to be normally distributed. Normality of the residuals was
examined by visual inspection of the Histogram of Standardized Residuals and the Normal P-P
Plot of the residuals are as shown in Appendix L. The analysis indicate a symmetric bell-shaped
histogram that is evenly distributed around zero, indicating that the normality assumption is
likely to be true, as displayed in Figure 6 (see Appendix L). This is also supported by
examination of the Normal P-P Plot in Figure 7 (see Appendix L). A reasonably straight line
suggests a normal distribution. Additionally, linearity between dependent and independent
variables was examined by inspecting partial regression plots of each predictor in the regression
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model. No patterns exist in partial regression plots (see Appendix L), and therefore, this
assumption was not violated.

Multicollinearity Analysis

Zainodin, Noraini and Yap (2011) defined multicollinearity as a condition in which
independent variables (IVs) are very highly correlated. Zainodin et al. (2011) stated that
multicollinearity problems will occur when the independent variables are highly correlated with
each other (Hair, Bush, & Ortinau, 2006). Multicollinearity will arise if a correlation coefficient
between is IVs >.90 or greater (Hair, Bush, & Ortinau, 2006). Alkan and Atakan (2013)
indicated the existence of multicollinearity problems may cause estimation problems for multiple
regression analysis.
To avoid any possible multicollinearity problem from the research model in this study,
multicollinearity was detected by using the variance inflation factor (VIF) and tolerance
methods. Tolerance is the amount of variability of an independent variable not explained by
other independent variables. On the other hand, VIF is the opposite of tolerance. Very small
tolerance values or large VIF values indicate high collinearity. A common cutoff threshold value
for tolerance is 0.10 or below (Field, 2009), and the VIF value is 10 or above (O’Brien, 2007).
By looking at the values of tolerance and VIF values in Table 11, it can be seen that they are all
above 0.1 for tolerance and below 10 for VIF, and therefore, there is no multicollinearity
violation. Hence, no remedial actions were required.
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Table 11
Collinearity Statistics and Coefficients
Model

Collinearity Statistics

Tolerance
VIF****
1
PE*
.443
2.260
EE
.446
2.240
SI***
.763
1.310
Note: Independent Variables (IVs): *Performance Expectancy= (PE), **Effort Expectancy=
(EE), *** Social Influence= (SI); ****Variance Inflation Factor=VIF.
Dependent Variable (DV): Behavioral Intention= (BI)

Durbin-Watson Statistic

The Durbin-Watson statistic was used to test for the presence of serial correlation among
the residuals. The value of the Durbin-Watson statistic ranges from 0 to 4. As a general rule of
thumb, the residuals are uncorrelated if the Durbin-Watson statistic was approximately 2. A
value close to 0 indicates strong positive correlation, while a value of 4 indicates strong negative
correlation. Based on Table 12, the value of the Durbin-Watson statistic was 1.982,
approximately equal to 2, indicating no violation in this assumption.

Cook’s Distance Statistic

To examine whether an outlier was influential and needed to be deleted, the Cook’s
distance statistic was used. The rule-of-thumb values for influential outliers are 1.0 or greater for
Cook's distance. Based on Table 12, the mean value of Cook’s distances is (.001), which is less
than the value of 1. This means that outliers do not appear to be part of the regression model.
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Table 12
Model Summary
Model

R

R2

Adjusted R2

1

.722a

.521

.520

Std. Error of the
Estimate
.602

Durbin-Watson
1.972

Structural Model Evaluation and Hypothesis Testing

Multiple linear regression analysis was conducted to test if performance expectancy,
effort expectancy, and social influence predicted behavioral intention to adopt the M-learning.
The results of the regression indicated that the omnibus model was a statistically significant
predictor of the behavioral intention to use M-learning, F=383.905 (3, 1059), p < 0.001. R2
equaled .52, taken as a set, the predictors— performance expectancy, effort expectancy, and
social influence— and accounted for 52% of variance in the dependent variable (behavioral
intention to use M-learning), which is very good in practice. The remaining 48% of the
difference in behavioral intention can be elucidated by other determines that are not considered
in this study.
From the correlation Table 13, the independent variables —Effort Expectancy (EE),
Performance Expectancy(PE), and Social Influence (SI)—have a positive relationship with
Behavioral Intention (BI) and as separate predictors of BI, they were all statistically significantly
correlated with Behavioral Intention= (BI) with, in separate entity rank order, 1) EE (.685); 2)
PE (.639), and 3) SI (.439). Results of the correlation analysis, as shown in Table 13,
demonstrated that all of the UTAUT constructs were positively related to each other. PE, EE, and
BI scored higher than 0.6 and showed strong positive correlations with each other. SI with
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coefficients in the range of .439 to .457, was positively related to the other constructs, but with
slightly weaker correlations.
Table 13
Correlations

Pearson Correlation

Sig. (1-tailed)

N

BI
PE
EE
SI
BI
PE
EE
SI
BI
PE
EE
SI

BI
1.000
.639
.685
.439
.000
.000
.000
1063
1063
1063
1063

PE
.639
1.000
.733
.457
.000
.000
.000
1063
1063
1063
1063

EE
.685
.733
1.000
.449
.000
.000
.000
1063
1063
1063
1063

SI
.439
.457
.449
1.000
.000
.000
.000
1063
1063
1063
1063

Regression Coefficients

The beta coefficients refer to the expected change in the dependent variable (behavioral
intention), per standard deviation increase in the predictor variables. Table 14 reveals that all of
the Standardized Coefficients (Beta) have a positive relationship with Behavioral Intention (BI
and are statistically significant predictors. Thus, as the performance expectancy (PE) (β =0.264)
increases by one 0.869 SD, Behavioral Intention (BI) will increase by 0.229 of a scale point
(0.264 x 0.869 PE.SD); as Effort Expectancy (β = 0.436) increases by one SD 0.869, BI will
increase by 0.378 (0.436 x 0.869 SD); and as Social Influence (β = 0.122) increases by one SD
0.869, BI will increase by 0.106 (0.122 x 0.869 SI. SD).
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Table 14
Regression Coefficients
Predictor
B
SE
β
t
Sig.
Zero-order Partial
PE
.272
.033
.264
8.256
.000***
.639
.246
EE
.515
.038
.436
13.704 .000***
.685
.388
SI
.126
.025
.122
5.019
.000***
.439
.152
Note: Performance Expectancy= (PE), Effort Expectancy= (EE), Social Influence= (SI)
***Significant at p<0.001

Part
.176
.291
.107

Standardized Coefficients (Beta) in the hypothesized model are shown in Figure 5. As
expected, all hypotheses— H1, H2 and H3—are supported, in that performance expectancy
(β=.264, p < 0.001), effort expectancy (β = 0.436, p < 0.001), and social influence (β = 0.122, p
< 0.001) have positive relationships with Behavioral Intention of M-Learning and account for a
large portion of the variance in BI (R2 = .520). Consequently, it can be stated that effort
expectancy is the strongest predictor of the intention to use M-learning, performance expectancy
is the second most important predictor, while social influence is the third predictor. In sum, the
model accounted for 52% of the variance in behavioral intention, with effort expectancy
contributing more to intention than the other constructs.
Partial and Semi-Partial (Part) Correlations

The semi-partial squared index, a commonly reported effect size, is the proportion of
variance in the criterion uniquely accounted for by the predictor, or how much R2 will decrease if
a particular predictor is removed from the model. Consequently, EE accounted for 8% (.2912) or
most of the variance in R2 (i.e., the model’s predictive ability), followed by PE at 3% (.1762) and
SI at 1% (.1072).
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Relative Importance of Predictors

Partial correlations can be used in rank ordering the relative importance of each predictor,
in terms of its explanatory ability, in predicting Y. The results indicated that EE (.388) had the
greatest explanatory power in predicting BI followed; by PE (.246) and SI (.152), respectively.
The summary of the hypothesis testing results is presented in Table 15.
Table 15
Summary of Hypothesis Testing Results
Hypotheses
HI Performance expectancy positively predicts Saudi students’ intention
toward using M-learning (β=.264, p < 0.001)
H2 Effort expectancy positively predicts Saudi students’ intention toward
using M-learning. (β = 0.436, p < 0.001),
H3 Social Influence positively predicts Saudi students’ intention toward
using M-learning(β = 0.122, p < 0.001)

Test Result
Supported
Supported
Supported
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Performance
Expectancy (PE)

Effort Expectancy (EE)

β =0.436***

Behavioral
Intention to
use Mlearning
(BI)
2

Social Influence (SI)

Figure 5.Beta coefficients for this study
***p < 0.001.

Summary

This chapter presented a detailed analysis of the findings of the research question and
hypotheses. Chapter 4 started by assessing the reliability of the research instrument used.
Cronbach’s alpha measures equaled .886 for the statements, which was more than the suggested
value 0.7 in Venkatesh et al.’s (2003) study. This implies a high level of internal consistency.
In this chapter, the characteristics of respondents were examined by using statistical
frequency and percentage. The results of a visual examination of scatter plots indicated that no
nonlinearity exists. A similar result has been realized for the assumption for normality using
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histogram inspection. The model explained 52% of the variation in behavioral intention to use
M-learning. In addition, the standardized coefficients for each hypothesized path in the model
and the R2 for the dependent variable indicated that PE, EE, and SI were all statistically
significant determinants of behavioral intention to use M-learning; thus, H1, H2, and H3 were
supported. Of all the predictors, effort expectancy was found to be the strongest predictor of
behavioral intention to use M-learning. Chapter 5 is devoted to the discussion of the results
reported with conclusions and recommendations.

CHAPTER 5
DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS
DISCUSSION

A quantitative, non-experimental survey research design and descriptive research were
conducted to investigate the determinants that predict undergraduate Saudi students’ intention at
King Khalid University (KKU), Saudi Arabia to use M-learning based on Venkatesh et al.’s
(2003) UTAUT model as the framework. Since this was a non-experimental study with multiple
independent variables, multiple linear regression was selected as the statistical methodology. The
study was guided by the following research question:
RQ: To what extent do performance expectancy (PE), effort expectancy (EE), and social
influence (SI) predict students’ intention to use M-learning in the context of higher
education in Saudi Arabia?
To answer the research question, literature and studies regarding M-learning aspects were
reviewed. The previous literature demonstrates that M-learning enhances university teaching and
learning and will play an important role in the future of the higher education context; however, it
remains a new technology approach. The acceptance and implementation of M-learning in higher
education institutions needs to be investigated carefully regarding the perceptions and acceptance
of individuals. Therefore, this study aimed to provide understanding about the area of M-learning
acceptance and its implementation in higher education in Saudi Arabia.
The survey data file was downloaded from niu.qualtrics.com and saved as an SPSS data
format (.sav).The data in the study were analyzed using NIU’s cloud SPSS system. Befor
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proceeding to statistical analysis, reliability of survey was computed using Cronbach‘s alpha.
According to the results, all constructs have acceptable validity and reliability. Assumptions
regarding the multiple regression analysis were also checked graphically. The results concluded
that the data of this study had satisfied all the assumption for regression analysis.
In this study, the descriptive analysis used statistical frequency, percentage and standard
deviations were implemented to determine the characteristics of the respondents. According to
descriptive analysis results, a total 1,207 students participated in this study, 51.3% males and
48.7 % females. Descriptive analysis revealed that 42% of respondents had been using handheld
devices for more than six years, 27.8% had been using handheld devices from four to six years,
22.5% reported using handheld devices from one to three years, and only 7.6% had less than
one-year’ experience in using handheld devices. About 81% of the participants reported owning
a smartphone, 20% for tablets, 5.2% for PDAs, 3.7% for MP3 players, and only 2% of
participants did not own handheld devices.
The results of the descriptive analysis revealed that more than 80% of participants used
internet connection via handheld computing devices and about 55% of them revealed that they
have been accessing the internet from their devices more than ten hours per week. This may be
due to their devices’ functionality, good interest in or awareness of the technology, or other
personal reasons. However, the results of the descriptive analysis indicated that only 19% of
students did not utilize internet connection via handheld devices. It is possible that limited or no
access to the Internet may impact a student’s intention to accept M-learning for learning.
The conclusions that can be drawn as a result of the descriptive analysis are that a
considerable number of the students owned handheld computing devices and were familiar with
using these devices for accessing the internet in their everyday life. However, the students may
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be constrained by limited or no internet connectivity, limited screen size, short battery life, and
low memory, which dampens students’ interest in using M-learning. This result is consistent
with previous studies (e.g., Cmuk, 2007; Koole, McQuilkin, & Ally, 2010; Kukulska-Hulme,
2007; Liu et al., 2010; Miangah & Nezarat, 2012; Motiwalla, 2007; Ting, 2012; Wang et al.,
2009).
Such obstacles mean that some students may have negative perceptions toward the
adoption of M-learning in their learning. However, the future of M-learning looks promising due
to current and continuing innovations such as flexible and touchscreen displays, multi-screen
capabilities, powerful batteries with more charge cycles and longer-lasting battery life, and
wireless charging. For instance, the problem of small bandwidth has been developed by the
technologies of Wi-Fi, 3G, and 4G wireless connectivity (Wang & Smith, 2013). It can be
concluded that promoting positive technology perceptions will increase the likelihood that
students will accept and use M-learning. For all hypotheses in this study, multiple linear
regression analyzes were used to test if significant relationships existed between the outcome—
intent to use the M-learning—in regard to the three predictors: effort expectancy, performance
expectancy, and social influence.

H1: Performance expectancy positively predicts Saudi students’ intention toward using Mlearning.

In agreement with the literature, the results obtained from this study indicated that
performance expectancy had a positive relationship with behavioral intention to use M-learning
and was a statistically significant predictor (β=.264, p < 0.001).This result is consistent with
previous studies (e.g., Iqbal & Qureshi, 2012; Lowenthal, 2010; Park et al., 2012; Venkatesh et
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al. 2003; Wang et al., 2009; Zhou et al., 2010). However, unlike previous researchers, such as
Venkatesh et al. (2003) and Wang et al. (2009), the results obtained from this study indicated
that the performance expectancy determinant was not the strongest predictor of behavioral
intention; effort expectancy was the strongest predictor of the intention to use M-learning.
Performance expectancy was found to be the second most important predictor, while social
influence was the third predictor. One of the explanations for this finding is related to the
students’ familiarity with handheld devices. This implies that the students in this study were
younger users and believed that they would be convinced of M-learning utility and its
productivity. They believed that M-learning would enable them to access information and
accomplish their learning activities faster and more efficiently at a time and place of their
convenience on the devices of their choice. Similarly, Duggan, Cortesi, and Gasser (2013)
indicated that a larger number of the teenagers (78%) own a cell phone and utilize their devices
to access the Internet at least occasionally. M-learning offers flexibility to the students by
allowing them access to enormous amounts of information and learning activities as well as
engaging in the educational process and material anywhere and anytime (Bradley & Holley,
2011; Dew, 2010; Kukulska-Hulme et al., 2011). According to the data obtained from the
questionnaire, students also believed that M-learning would help them improve their learning
performance and obtain better grades. One of the purposes of educational technology is to
enhance learners’ performance (Januszewski & Molenda, 2008). Handheld computing devices
can be implemented dramatically to improve learning and bring digital content to students who
love these technologies and employ them in their learning as they use them in their personal lives
(West, 2013). Consequently, students in this study intended to use M-learning in their academic
settings. To support these beliefs, educational designers and instructors should pay attention to
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the quality of learning resources deployed in handheld devices as well as developing tools that
will facilitate student learning.

H2: Effort expectancy positively predicts Saudi students’ intention toward using M-learning.

Effort expectancy was also found to play a critical role in predicting M-learning
acceptance. Effort expectancy, which is similar to the ease of use construct in the Technology
Acceptance Model (TAM), remains a statistically significant and a strong predictor of behavioral
intention to use M-Learning. The results obtained from this study indicated that the standardized
coefficient (Beta value) for the Effort Expectancy (EE) had a positive relationship with
Behavioral Intention and was statistically significant predictor (β = 0.436, p < 0.001).This result
supports the findings of Birch and Irvine (2009), Chong, Chong, Ooi, and Lin (2011), Iqbal and
Qureshi (2012), Jairak et al. (2009), Lowenthal (2010), Venkatesh, Thong, & Xu (2012), and
Wang et al. (2009). One of the explanations for this result is related to the availability of the
internet at home and on campus. These findings suggest that students are more inclined to adopt
M-learning when they know they have the essential skills to use M-learning once it is introduced,
and they believe that they will not need a lot of effort to be able to use M-learning and think their
interaction with m-learning will be clear, understandable, flexible and easy to use. The researcher
of the current study suggests that it is crucial that M-learning services be designed to be userfriendly. If the M-learning is easy to use, students are likely going to adopt and use it for
academic purposes. Usability is a key for students, as many mobile devices have small screen
sizes, limited or no internet connectivity, short battery life, limited processing power, and small
sized keyboards.
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H3: Social Influence positively predicts Saudi students’ intention toward using M-learning

Social influence had been represented in the earlier models by subjective norms (TRA,
TAM2, TPB/DTPB, and C-TAM-TPB), social factors (MPCU), and image (IDT) (Venkatesh et
al., 2003). Social influence is the degree to which individuals perceive that other people— i.e., an
instructor, family, friends, and\or classmates—believe they should use the technology
(Venkatesh et al., 2003). In agreement with the literature, the results obtained from the current
study indicated that the standardized coefficient (Beta value) social influence (SI) had a positive
relationship with behavioral intention and was a statistically significant predictor (β = 0.122, p <
0.001). This result is consistent with the results of the previous studies (e.g., Abu-al-aish et al.,
2013; Jairak et al., 2009; Lowenthal, 2010; Mtebe and Raisamo, 2014; Wang et al., 2009; Zhou
et al., 2010), who found that social influence significantly and positively influences students’
intention toward M-learning acceptance. However, this result contradicts Iqbal and Qureshi’s
(2012) study, which indicated that the social influence determinant had a negative impact on the
adoption of M-learning. The literature and this study indicate that social influence is a
statistically significant predictor of behavioral intention to use M-learning. This result provides
further support for the hypothesis that students perceive instructors, friends, peer, and other
people are important to them believing they should use M-learning and, therefore the more likely
they are to engage in M-learning.
Conclusion

Learning is not a simple task, and understanding how students learn is a big challenge for
educators. Moreover, each student has his/her own unique style of learning. Also, the future is

94

changing so significantly and quickly that it poses a nightmare for instructional decision makers,
planners, and strategists. We are educating learners for the unknown, so the best thing we can do
is to provide them with the essential conceptual, cognitive, attitudinal, and social materials to
continue learning – anywhere and anytime. Therefore, some new methods have come into sight
such as M-learning approach.
Although M-learning research is rapidly developing and expanding, there is limited
research on M-learning in higher education attempting to understand the factors that have an
effect on M-learning acceptance using technology acceptance theory as the theoretical
foundation. Students, who will be using technology in their learning, play a crucial role in the
success of this technology. The successful implementation of the M-learning approach in higher
education critically depends on students’ acceptance of this approach and whether students are
willing to adopt it into their academic settings. Investing in technology is an expensive and time
consuming proposition, and the possibility of failure is very real if not well considered. Thus,
before investing into new technology and content, an institution should consider the role of its
students in technology adoption by students’ technology acceptance. If students do not see the
need to adopt technology, it is very unlikely that this technology will gain traction, and then the
outcome will be wasted budgetary expenses. Therefore, understanding student acceptance of Mlearning and the determinants that predict their behavioral intention to use it for their learning is
essential to the successful delivery of academic and instructional information. It was
hypothesized that each of the three constructs (independent variables) — effort expectancy,
performance expectancy, and social influence —would positively predict undergraduate Saudi
students’ intention to use M-learning. Overall, the results obtained from this study indicated that
the three proposed constructs were all statistically significant determinants of their behavioral
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intention to use M-learning (β=.264, p < 0.001; β = 0.436, p < 0.001, and β = 0.122, p < 0.001
respectively) and together account for 52 % of the variance in behavioral intention to use Mlearning. In the context of the higher education setting, this study confirms the ability of the
UTAUT’s independent variables: effort expectancy, performance expectancy, and social
influence in predicting students’ behavioral intent to use M-learning for learning. This study
contributes to the body of information and knowledge in technology acceptance and M-learning
and provides a foundation for similar study in the future on student’s acceptance and use of Mlearning for learning. University administrators and instructors can use this information as a
groundwork for instructional decision making regarding M-learning initiatives.
Limitations

Every research has the possibility of demonstrating limitations that could be associated
with the data collection, data analysis, participant responses, methodology, the sample
population and research instrument. This study was limited to a particular technology and a
specific user group—undergraduate students in KKU, Saudi Arabia— the results may not be
generalizable to other universities in Saudi Arabia or worldwide.

Implications for Future Research

The area of M-learning is still an immature field and needs further research to understand
the determinants of M-learning using technology acceptance theories and models. Several
recommendations are suggested for researchers who may want to build on this study or duplicate
it in a different context. First of all, this study was limited in scope. The study population was
only limited to students at KKU in Saudi Arabia. Thus, the results can only be applied to this
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population. The success of any new technology initiative is highly dependent on instructors as
well. It is recommended that future studies consider expanding the population study to include
instructors, who are ultimately responsible for the design and delivery of the courses. It is also
recommended that future research could examine whether or not there are statistically significant
differences between students and university faculty as moderating variables with the regression
using Venkatesh et al.’s (2003) UTAUT model determinants.
This study was designed to investigate the independent variables— performance
expectancy (PE), effort expectancy (EE), social influence (SI) — of students’ intentions to use
M-learning. However, students’ actual use of M-learning was not part of this study. It is
recommended that future studies consider extending this study also to measure students’ actual
use of M-learning, using the Likert-type scales and items adapted from previous studies such as
Venkatesh et al. (2003) to measure students’ actual use of M-learning. This study only focused
on the three core constructs—PE, EE, and SI— of the UTAUT model as predictor variables, but
the original UTAUT model contained four constructs —PE, EE, SI, and Facilitating Conditions
(FC), and four moderating determinants— gender, age, experience, and voluntariness of use.
Therefore, it is recommended that future studies consider adding FC to understand its importance
as a predictor in M-learning. Furthermore, it is recommended that future studies consider adding
moderating determinants including gender, age, voluntariness, and experience in different
settings to determine if they have any relationship with behavioral intention to use M-learning.
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APPENDIX A.
DEFINITIONS AND ROOT CONSTRUCTS FOR THE FOUR CONSTRUCTS
Construct

Definitions

Root
Constructs
Performance “The degree to which an
‘Perceived Usefulness’ from TAM and
individual
CTAM -TPB, ‘extrinsic motivation’
Expectancy believes that using the system will
help
from
him or her to attain gains in
MM, ‘Job-fit’ from MPCU,
job
‘relative
performance” (Venkatesh et al., 2003, advantage’ from IDT, and
p.
‘Outcome
447)
expectations’ from
.
SCT.
Effort
“The degree of ease associated with
‘Perceived ease of use’ from
the
TAM,
‘Complexity’ from MPCU, and ‘ease
Expectancy use of the system” (Venkatesh et al.,
2003,
of
p. 450)
use’ from
.
IDT.
Social
“The degree to which an
‘Subjective norm’ in TRA, TAM2,
individual
TPB
perceived that important others believe and C-TAM-TPB, ‘social factors’
Influence
he
in
or she should use the new
MPCU, and ‘Image’ in
system”
IDT.
(Venkatesh et al., 2003, p.
451).
“The degree to which an
‘Perceived behavioral control’ from
Facilitating
individual
TPB,
Conditions
believes that an organizational
C-TAM- TPB, ‘facilitating
and
conditions’
technical infrastructure exists to
from MPCU, and ‘Compatibility’
support
from
the use of the system” (Venkatesh et
IDT
al.,
.
2003, p.
453).
Source: Adapted from Venkatesh, et al., “User Acceptance of Information Technology,”
448- 454.

APPENDIX B
REQUEST FOR PARTICIPATION LETTERS

Dear Vice President for Graduate Studies and Scientific Research at King Khalid
University……,
My name is Hamed Alshahrani, I am a PhD candidate in the Educational Technology, Research
and Assessment (ETRA) department at the College of Education at Northern Illinois University
in the United States. I am conducting a study involving investigating the determinants that
influence undergraduate Saudi students ’intention at King Khalid University (KKU) to use Mlearning based on the Unified Theory of Acceptance and Use of Technology (UTAUT) model.
I am writing this letter to grant me permission to conduct a survey of undergraduate students at
KKU. Your participation would provide valuable information which would increase our
understanding of factors influencing students’ intentions to use M-learning at KKU. The data
which will be kept confidential, will be used only for academic purposes and to inform KKU of
current state of M-learning usage. This knowledge will enable KKU to make improvement with
M-learning technology, if necessary, and will contribute to an improved understanding of the use
of such technology in organizational settings in developing countries such as Saudi Arabia. Thus,
I greatly appreciate your assistance in my effort to fulfill my degree requirements. If you have
require any clarification, you may also contact me and I wish to thank you in advance.
Sincerely,
Hamed Alshahrani
Researcher and Doctoral Candidate
Northern Illinois University
Email: z1656954@students.niu.edu
815-995-0967

APPENDIX C
EMAIL INVITATION FOR THE ACTUAL STUDY

Dear student,
My name is Hamed Alshahrani, I am a PhD candidate in the Educational Technology, Research
and Assessment (ETRA) department at the College of Education at Northern Illinois University
in the United States. Please consider completing an online survey which will take approximately
5-10 minutes to complete. The survey is designed to investigate factors influencing students’
intentions to use M-learning technology in the context of higher education in Saudi Arabia.
Please do not forward this email to anyone else or allow another person to participate in the
study on your behalf. Your participation in this study is entirely voluntary. If you choose to
participate, your responses will remain confidential. Since no personally identifiable information
will be collected, there is no risk that your answers will be connected to you. Any data collected
will be used for the exclusive purposes of this study as authorized by Northern Illinois University
and will be deleted after being secured for three years.

I appreciate your participation in this research. To complete the survey, please access the
following website and read the informed consent.
https://niu.az1.qualtrics.com/SE/?SID=SV_9HnAaDAIT65oK0d.

If you have any questions concerning the study, please contact me by phone: 815-995-0967 or email: z1656954@students.niu.edu.
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Mobile learning definition

Mobile Learning (M-Learning): learning which takes place via wireless devices such as
Smart Phones, PDAs and Tablet PCs. These devices are able to move with the learner to
allow learning to take place anytime, anywhere.
Thank you for your interest and participation in this study.
Sincerely,
Hamed Alshahrani
Researcher and Doctoral Candidate
Northern Illinois University

APPENDIX D
DETERMINATES SURVEY ITEMS USED IN THE STUDY

Variable Measured
1. Performance
Expectancy

Modified Survey Item
a. I would find M-Learning useful
in my learning.
b. Using M-Learning will enable
me to accomplish learning
activities more quickly
c. Using M-Learning would
increase my learning
productivity
d. If I use M-Learning, I will
increase my chances of getting
a better grade in the class
2. Effort
a. My interaction with MExpectancy
Learning would be clear and
understandable
b. It would be easy for me to
become skillful at using at MLearning
c. I would find M-Learning
flexible and easy to use
d. Learning to operate MLearning does not require much
effort and is easy for me
Adapted from Venkatesh, et al., 2003, p. 460

Original Survey Item
a. I would find the system
useful in my job
b. Using the system enables
me to accomplish tasks
more quickly
c. Using the system
increases my productivity
d. If I use the system, I will
increase my chances of
getting a raise
a. My interaction with the
system would be clear
and understandable
b. It would be easy for me to
become skillful at using
the system
c. I would find the system
easy to use
d. Learning to operate the
system is easy for me
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Variable Measured
3. Social
Influence

4. Behavioral
Intent to Use
the System

Modified Survey Item
a. People who influence my
behavior will think that I
should use M-Learning
b. People who are important to
me will think that I should use
M-Learning
c. The seniors in my organization
have been helpful in the use of
M-learning.
d. In general, the organization has
supported the use of MLearning
a. I intend to use M-Learning in
the future.
b. I predict I would use MLearning in the future.
c. If available, I plan to use MLearning in the future.

a.

b.

c.

d.

a.
b.

c.

Original Survey Item
a. People who influence my
behavior think that I should
use the system
b. People who are important
to me think that I should use
the system
c. The senior management of
this business has been
helpful in the use of this
system
d. In general, the
organization has supported
the use of the system
a. I intend to use the system
in the next <n> months
b. I predict I would use the
system in the next <n>
months
c. I plan to use the system in
the next <n> months

APPENDIX E
CHARACTERISTICS OF THE RESPONDENTS

Gender
Age
Field of Study

How would you describe your
Experience using handheld devices?
M-learning knowledge
Internet access from handheld devices

What are obstacles that prevent you
from using handheld devices ?Please
check all choices that apply.

 Male
Female
18- 20 years  21-23 years  > 23 years
Education
Engineering
Shariah and Fundamentals of Religion
Languages and Translation
Sciences and Arts
Medicine
Applied Medical Sciences
Nursing
Pharmacy
Administrative and Financial Sciences
Community
Humanities
Computer Science
Administration and Home Economics
Other (please Specify)……………..
Less than one year 1-3 years
4-6 years
> 6 years
Poor
Moderate
Good
Very good
 Never
1 – 3 hours per week
 4 – 6 hours per week
 7 – 10 hours per week
 > 10 hours per week
 Limited screen size
 Limited or no internet connectivity
 Low memory
 Short battery life
 Other (please Specify)--------------------

APPENDIX F

Adapted from Venkatesh et al., 2003, p. 460

2

3

4

Strongly
agree

Agree

1

Neutral

Code

Variable
Measured
Modified Survey Item
(Composite
Variables)
1. Performance PE1 I would find M-Learning useful in my
Expectancy
learning.
PE2 Using M-Learning will enable me to
accomplish learning activities more
quickly.
PE3 Using M-Learning would increase my
learning productivity.
PE4 If I use M-Learning, I will increase my
chances of getting a better grade in the
class.
2. Effort
EE1 My interaction with M-Learning would be
Expectancy
clear and understandable.
EE2 It would be easy for me to become skillful
at using at M-Learning.
EE3 I would find M-Learning flexible and easy
to use.
EE4 Learning to operate M-Learning does not
require much effort and is easy for me.
3. Social
SI1 People who influence my behavior will
Influence
think that I should use M-Learning.
SI2 People who are important to me will think
that I should use M-Learning.
SI3 The seniors in my college have been
helpful in the use of M-learning.
SI4 In general, the university has supported the
use of M-Learning.
4. Behavioral BI1 I intend to use M-Learning in the future.
Intent to Use
the System BI2 I predict I would use M-Learning in the
future.
BI3 If available, I plan to use M-Learning in
the future.

Strongly
disagree
Disagree

STUDY UTAUT SURVEY
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APPENDIX G
RELIABILITY ANALYSES
PERFORMANCE EXPECTANCY (PE)
Reliability Statistics
Cronbach's Alpha
.859

N of Items
4

Item Statistics
PE1 I would find M-Learning useful
in my learning.
PE 2 Using M-Learning will enable
me to accomplish learning activities
more quickly
PE 3 Using M-Learning would
increase my learning productivity.
PE 4 If I use M-Learning, I will
increase my chances of getting a better
grade in the class.

Mean
3.91

Std. Deviation
.936

N
1063

3.98

.990

1063

3.73

1.023

1063

3.78

1.072

1063

Inter-Item Correlation Matrix
PE1
1.000
.661
.653
.542

PE1
PE 2
PE 3.
PE 4
Summary Item Statistics
Mean
Item Means
Scale Statistics
Mean
15.40

3.850

PE 2
.661
1.000
.634
.584

Minimum Maximum Range
3.727

Variance
11.378

3.983

.256

PE 3
.653
.634
1.000
.566

PE 4
.542
.584
.566
1.000

Maximum / Variance
Minimum
1.069
.014

Std. Deviation
3.373

N of
Items
4

N of Items
4
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EFFORT EXPECTANCY (EE)
Reliability Statistics
Cronbach's α
.842

N of Items
4

Item Statistics
EE 1 My interaction with M-Learning
would be clear and understandable
EE 2 It would be easy for me to
become skillful at using at MLearning
EE 3 I would find M-Learning flexible
and easy to use.
EE 4 Learning to operate M-Learning
does not require much effort and is
easy for me.

Mean
3.72

Std. Deviation
.940

N
1063

4.00

.908

1063

4.08

.847

1063

4.01

.877

1063

Inter-Item Correlation Matrix
EE 1
1.000
.621
.483
.588

EE 1
EE 2
EE 3
EE 4
Summary Item Statistics
Mean
Item Means

Scale Statistics
Mean
15.81

3.953

EE 2
.621
1.000
.552
.642

Minimum Maximum Range
3.724

Variance
8.673

4.080

.356

EE 3
.483
.552
1.000
.545

EE 4
.588
.642
.545
1.000

Maximum / Variance
Minimum
1.095
.025

Std. Deviation
2.945

N of
Items
4

N of Items
4
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SOCIAL INFLUENCE (SI)
Reliability Statistics
Cronbach's α
.742

N of Items
4

Item Statistics
SI1 People who influence my behavior
will think that I should use MLearning
SI 2 People who are important to me
will think that I should use MLearning.
SI 3 The seniors in my college have
been helpful in the use of M-learning.
SI 4 In general, the university has
supported the use of M-Learning.

Mean
3.21

Std. Deviation
1.032

N
1063

3.42

1.011

1063

3.40

1.202

1063

3.46

1.221

1063

Inter-Item Correlation Matrix
SI1
1.000
.586
.322
.330

SI1
SI 2
SI 3
SI 4
Summary Item Statistics
Mean
Item Means
Scale Statistics
Mean
13.49

3.373

SI 2
.586
1.000
.372
.343

SI 3
.322
.372
1.000
.580

Minimum Maximum Range
3.213

Variance
11.333

3.465

SI 4
.330
.343
.580
1.000

Maximum / Variance
Minimum
.252
1.078
.012

Std. Deviation

N of
Items
4

N of Items
3.366

4
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BEHAVIORAL INTENTION (BI)
Reliability Statistics
Cronbach's α
.912

N of Items
3

Item Statistics
BI 1 I intend to use M-Learning in the
future
BI 2 I predict I would use M-Learning
in the future.
BI 3 If available, I plan to use MLearning in the future

Mean
4.09

Std. Deviation
.981

N
1063

4.15

.910

1063

4.16

.934

1063

Inter-Item Correlation Matrix
BI 1
1.000
.784
.751

BI 1
BI 2
BI 3

Summary Item Statistics
Mean
Item Means
Scale Statistics
Mean
12.40

4.134

BI 2
.784
1.000
.798

Minimum Maximum Range
4.087

Variance

4.165

.078

BI 3
.751
.798
1.000

Maximum / Variance
Minimum
1.019
.002

Std. Deviation
6.793

N of
Items
3

N of Items
2.606

3

APPENDIX H
DESCRIPTIVE STATISTICS FOR THE PARTICIPANTS’ RESPONSES TO
INDIVIDUAL ITEMS OF THE SCALE
Variable
Measured
(Composite
Variables)
Performance
Expectancy

Modified Survey Item

I would find M-Learning useful in my learning.
Using M-Learning will enable me to accomplish learning
activities more quickly
Using M-Learning would increase my learning productivity.
If I use M-Learning, I will increase my chances of getting a
better grade in the class.
My interaction with M-Learning would be clear and
Effort
understandable
Expectancy
It would be easy for me to become skillful at using at MLearning
I would find M-Learning flexible and easy to use.
Learning to operate M-Learning does not require much
effort and is easy for me.
Social Influence People who influence my behavior will think that I should
use M-Learning
People who are important to me will think that I should use
M-Learning.
The seniors in my college have been helpful in the use of
M-learning.
In general, the university has supported the use of MLearning.
I intend to use M-Learning in the future
Behavioral
intention
I predict I would use M-Learning in the future.
If available, I plan to use M-Learning in the future

M

SD

3.91
3.98

.936
.990

3.73
3.78

1.023
1.072

3.72

.940

4.00

.908

4.08
4.01

.847
.877

3.21

1.032

3.42

1.011

3.40

1.202

3.46

1.221

4.09
4.15
4.16

.981
.910
.934

APPENDIX I
FREQUENCY TABLES
BEHAVIORAL INTENTION (BI)
BI 1 I intend to use M-Learning in the future
Response
Strongly disagree
Disagree
Neutral
Agree
Strongly agree
Total

Frequency
33
51
118
450
411
1063

BI 2 I predict I would use M-Learning in the future.
Response
Frequency
Strongly disagree
25
Disagree
38
Neutral
107
Agree
474
Strongly agree
419
Total
1063

Percent
2.7
4.2
9.8
37.3
34.1
88.1

Cumulative Percent
3.1
7.9
19.0
61.3
100.0

Percent
2.1
3.1
8.9
39.3
34.7
88.1

Cumulative Percent
2.4
5.9
16.0
60.6
100.0

BI 3 If available, I plan to use M-Learning in the future
Response
Frequency
Percent
Strongly disagree
29
2.4
Disagree
33
2.7
Neutral
117
9.7
Agree
439
36.4
Strongly agree
445
36.9
Total
1063
88.1

Cumulative Percent
2.7
5.8
16.8
58.1
100.0
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PERFORMANCE EXPECTANCY (PE)
PE1 I would find M-Learning useful in my learning.
Response
Strongly disagree
Disagree
Neutral
Agree
Strongly agree
Total

Frequency
24
61
191
499
288
1063

Percent
2.0
5.1
15.8
41.3
23.9
88.1

Cumulative Percent
2.3
8.0
26.0
72.9
100.0

PE 2 Using M-Learning will enable me to accomplish learning activities more quickly
Response
Frequency
Percent
Cumulative Percent
Strongly disagree
28
2.3
2.6
Disagree
72
6.0
9.4
Neutral
146
12.1
23.1
Agree
461
38.2
66.5
Strongly agree
356
29.5
100.0
Total
1063
88.1
PE 3 Using M-Learning would increase my learning productivity.
Response
Frequency
Percent
Strongly disagree
34
2.8
Disagree
104
8.6
Neutral
224
18.6
Agree
457
37.9
Strongly agree
244
20.2
Total
1063
88.1

Cumulative Percent
3.2
13.0
34.1
77.0
100.0

PE 4 If I use M-Learning, I will increase my chances of getting a better grade in the class.
Response
Strongly disagree
Disagree
Neutral
Agree
Strongly agree
Total

Frequency
38
98
230
390
307
1063

Percent
3.1
8.1
19.1
32.3
25.4
88.1

Cumulative Percent
3.6
12.8
34.4
71.1
100.0
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EFFORT EXPECTANCY (EE)
EE 1 My interaction with M-Learning would be clear and understandable
Response
Frequency
Percent
Cumulative Percent
Strongly disagree
26
2.2
2.4
Disagree
94
7.8
11.3
Neutral
218
18.1
31.8
Agree
534
44.2
82.0
Strongly agree
191
15.8
100.0
Total
1063
88.1

EE 2 It would be easy for me to become skillful at using at M-Learning
Response
Frequency
Percent
Cumulative Percent
Strongly disagree
20
1.7
1.9
Disagree
55
4.6
7.1
Neutral
151
12.5
21.3
Agree
512
42.4
69.4
Strongly agree
325
26.9
100.0
Total
1063
88.1

EE 3 I would find M-Learning flexible and easy to use.
Response
Frequency
Percent
Strongly disagree
15
1.2
Disagree
39
3.2
Neutral
135
11.2
Agree
531
44.0
Strongly agree
343
28.4
Total
1063
88.1

Cumulative Percent
1.4
5.1
17.8
67.7
100.0

EE 4 Learning to operate M-Learning does not require much effort and is easy for me.
Response
Frequency
Percent
Cumulative Percent
Strongly disagree
18
1.5
1.7
Disagree
45
3.7
5.9
Neutral
162
13.4
21.2
Agree
526
43.6
70.6
Strongly agree
312
25.8
100.0
Total
1063
88.1
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SOCIAL INFLUENCE (SI)
SI1 People who influence my behavior will think that I should use M-Learning
Response
Frequency
Percent
Cumulative Percent
Strongly disagree
62
5.1
5.8
Disagree
188
15.6
23.5
Neutral
378
31.3
59.1
Agree
332
27.5
90.3
Strongly agree
103
8.5
100.0
Total
1063
88.1

SI 2 People who are important to me will think that I should use M-Learning.
Response
Frequency
Percent
Cumulative Percent
Strongly disagree
42
3.5
4.0
Disagree
154
12.8
18.4
Neutral
317
26.3
48.3
Agree
417
34.5
87.5
Strongly agree
133
11.0
100.0
Total
1063
88.1

SI 3 the seniors in my college have been helpful in the use of M-learning.
Response
Frequency
Percent
Cumulative Percent
Strongly disagree
99
8.2
9.3
Disagree
157
13.0
24.1
Neutral
216
17.9
44.4
Agree
405
33.6
82.5
Strongly agree
186
15.4
100.0
Total
1063
88.1
SI 4 In general, the university has supported the use of M-Learning.
Response
Frequency
Percent
Strongly disagree
101
8.4
Disagree
135
11.2
Neutral
218
18.1
Agree
387
32.1
Strongly agree
222
18.4
Total
1063
88.1

Cumulative Percent
9.5
22.2
42.7
79.1
100.0

APPENDIX J
IRB APPROVAL

APPENDIX K
PERMISSION LETTER FROM KK

APPENDIX L
NORMALITY AND LINEARITY TEST
Normality of Residuals Assumption

Figure 6.Histogram of Standardized Residuals
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Figure 7.The Normal P-P Plot of the Residuals

136

Figure 8.Predicted value of Regression Residuals
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Linearity Assumption

Figure 9.Partial Regression Plot BI vs. PE
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Figure 10. Partial Regression Plot BI vs. EE
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Figure 11.Partial Régression Plot BI vs. SI

